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FOREWORD 

HE Miridae, or plant bugs, containing 

well over a third of the species of the 

order Hemiptera, have long attracted atten- 

tion because of their abundance, their diver- 

sity of shape and the great variety of plant 
hosts they attack. Except for a few preda- 

cious species, they suck the juices from plant 

leaves and, with the leafhoppers, aphids and 
scale insects, rank as one of the most impor- 

tant groups of plant sucking insects in I[lli- 

nois. 

Early in 1930, a project to investigate the 

Miridae of Illinois and to prepare a com- 

prehensive report on the state fauna was 

organized. Dr. Harry H. Knight, Iowa 

State College, Ames, Iowa, was enlisted as 

leader of the project to direct the initial 

intensive collecting for the group, identify 

the material and write the final report, and 

he was employed by the Survey as Assistant 

Entomologist during the summers of 1930, 

1932, 1933 and 1937 to acomplish these 

objectives. 

Intensive collecting was begun in 1930. 

Prior to this date much material had been 

assembled by earlier Illinois collectors, par- 

ticularly C. A. Hart and C. W. Stromberg, 

whose specimens in the Natural History 

Survey collection formed not only a good 
general collection of the group but also in- 

cluded several species not taken in our recent 

search. Much interesting material collected 
in Illinois by W. J. Gerhard was lent us 
by the Field Museum of Natural History, 

Chicago. 

Field work for this group followed very 

closely the pattern developed during an 

earlier study of Illinois aphids (Hottes & 

Frison 1931). Collecting was done in every 

part of the state, from south to north, east 

to west, and repeated at different seasons in 

an attempt to capture species which might 

be restricted to certain periods of the year 

or to limited local habitats. Using known 

mirid host plants as a guide, we attempted 

to collect from every species of probable 

host in every locality visited. 

This procedure was followed in 1930 and 

1932. In 1931, drought conditions reduced 

the mirid population to a low ebb, making 

collecting for this group impractical. In 

1934, 1935 and 1936, intensive collecting 

for leafhoppers turned up many more Miri- 

dae, including a large number of new records 

for Illinois. A total of about 20,000 speci- 

mens was accumulated, including the 5,000 

specimens already in the collection before 
our drive for this group began. All mem- 

bers of the Insect Survey Section staff have 
at various times aided with the field work 

and preparation of material for identification 

and preservation. 

Much of the work of final identification 
of material and completion of the manuscript 

was done by Dr. Knight at Ames, Iowa, 

while not attached to the Survey, and I wish 

to express our gratitude to him for spending 

so much of his own time in bringing this 

project to a successful conclusion. 

Several members of our staff in the Insect 
Survey Section also have contributed greatly 

to the final manuscript. The many full illus- 
trations of Miridae are with few exceptions 

the work of Dr. C. O. Mohr, Associate 

Entomologist and Artist. Dr. Mohr and 

Miss Kathryn M. Sommerman, Entomologi- 

cal Assistant, also added many illustrations 

used to illustrate key characters and male 

genitalia. Summarizing the Illinois collec- 
tion data and adding it to the manuscript, 

modification of the keys to emphasize as 
much as possible characters which could be 

illustrated, and adapting the manuscript to 

current Survey practices represent the pains- 
taking and effectual work of Dr. H. H. 

Ross, Systematic Entomologist, and Dr. B. 

D. Burks, Assistant Entomologist. The sec- 

tion on economic status and control is in part 

the work of Prof. W. P. Flint, Chief 
Entomologist. Finally the manuscript was 

read and styling determined by the Editor, 

Mr. James S. Ayars. 

T. H. Frison, Chief 

Illinois Natural History Survey 
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Horcias illini. 

Typical in general outline of many plant bugs found in Illinois, but among the more strik- 

ing in coloration and markings. 



The Plant Bugs, or Miridae, of Illinois 

HARRY HH: KNIGHT* 

Introduction 

HE list of Miridae of Illinois now 

stands at 330 species. It is apparent, 

however, that species known from 

neighboring states will eventually be found 

in Illinois. Furthermore, in the study of 

Illinois species, it was found that many 

records of these species were a great distance 

from any other previously known records. 

Hence, it was thought advisable to include 

in the keys other species and varieties known 

from the entire general region in which IIli- 

nois is situated. One hundred ten extra- 

limital species were, therefore, included, 

bringing the total number treated in this 
report to 440 species. It seems highly prob- 

able that from two-thirds to three-fourths 

of these extralimital species will eventually 

be found in this state, which would bring the 

list of Illinois Miridae to about 400 species. 

In the list of insects for New York 

(Leonard 1928),+ I recorded 296 species of 

Miridae, but since publication of this list 

additional records have raised the total to 

316. A list of Miridae for the District of 

Columbia and vicinity (Knight & McAtee 

1929) records 200 species of Miridae within 

a 25-mile radius of Washington, D. C. The 

state of Illinois, which includes within its 

borders the cypress swamps about Cairo and 
the northern tamarack bogs bordering Wis- 

consin, represents an ecological range scarce- 

ly exceeded by any other state east of the 

Mississippi River. This range undoubtedly 

accounts for the large list of Miridae. 

In number of species, the Miridae far 

exceed other families of Hemiptera. In the 

Palearctic region, where the total number 

of Hemiptera is best known, the “Oshanin 

Katalog” (Oshanin 1910) enumerates 1,078 

*Iowa State College, Ames, Iowa; Assistant Ento- 
mologist, Illinois Natural History Survey, during sum- 
mers of 1930, 1932, 1933, 1937. 

TMiridae, Isometopidae (Knight 1923), pp. 110-35. 

species for the family Miridae and but 2,486 

species for all other families of Hemiptera 

combined. In North America, north of 

Mexico, approximately 1,500 species of 

Miridae are known; of other families of 

Hemiptera, about 2,500 species. 

Because of the fragile nature of the 

pubescence and appendages of the mirids, 

special attention had to be given to their col- 

lection. The collecting party, consisting of 

two or three members, equipped with nets, 

bottles, pinning and mounting accessories, 

and desk lamps, was usually in the field for 

periods of 10 days to 2 weeks. Each day, 

collecting was discontinued at about 4 P.Mo., 

and headquarters were set up for work in a 

hotel room where the day’s catch was pinned 

to prevent unmounted insects from being 

battered in transit. 

The collecting party used sweeping nets, 

each having a ring 15 inches in diameter and 

a bag of bolter’s silk. These were found 

ideal for mirids, since they excluded so little 

light from the bottom part of the net that 

the mirids did not swarm too rapidly to the 

top. Test-tube cyanide bottles about 6 inches 

long were used, with the cyanide in the 

bottom; the diameter of the tube was as 
large as could be stoppered by the operator’s 

thumb. In each tube were a few loose 

strands of cellucotton. The bugs were 

“nicked” off the sides of the nets into the 

bottle, which could be conveniently stopperee 

by the thumb until emptied. 

With this group, care must be taken to 

have only a small number of individuals in 

each bottle at one time; otherwise consider- 

able pubescense is rubbed off. After the 

specimens are dead, they may be transferred 

to pill boxes or other temporary containers. 

If mirids are left in the cyanide bottle too 

long, some of the yellow and orange colors 

change to deeper tones, sometimes to red. 

[1] 
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As mirids are much easier to handle 
before they have dried out than after, each 
day’s catch was pinned up the following night 

to insure the best possible specimens. All 

mirids were mounted on card points with 

a crimp and in such a way that the crimp 
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was glued to the side of the mesothorax 

and not to the legs only. The mounted 

specimens were then pinned in Schmidt boxes 

for traveling and taken back to the labora- 

tory at Urbana, where they were labeled 
and later identified. 

Biology 

The eggs of most mirids hatch early in 
the season when the host plants are making 

tender new growth. It is worthy of note 

that in the case of species known to produce 

PAAR VEAL EAI TA LS 
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Fig. 1—Lygus oblineatus, A, egg, front and 
lateral view; B, fifth instar nymph. 

a second generation the host plant is one 

which produces succulent growth during the 
summer season. ‘Thus, the tiny young 

nymphs find the maximum amount of sap 

for food which is essential for plant feeders. 

Mirid eggs, fig. 14, are elongate, slightly 

curved or bean shaped, with a cap and micro- 

pyle on the end pointing to the outside of 

the plant substance where embedded. 

Life Cycle 

Mirid nymphs pass through five instars 

or stages of development and at the fifth 

molt attain sexual maturity and, except in 

special cases where the adults are wingless, 

a set of wings. The time required for 

nymphal development varies with different 

species, but many of them are known to re- 

quire 20 to 30 days. Beginning with the third 

nymphal instar the development of wing 

pads may be observed. During the fourth 
instar the wing pads are clearly evident, 
while in the fifth instar, fig. 1B, the wing 
pads usually extend back to the middle of 
the abdomen. Many mirid species have been 

observed to possess during nymphal develop- 

ment the curious habit or ability of protrud- 

ing a posterior portion of the rectum; when 

a nymph is dislodged and falls from a branch 

or leaf to the foliage below, the rectum is 

protruded, and, being provided with sticky 

material, acts as an adhesion disk upon strik- 

ing foliage of the limbs below. The nymph 

then scrambles for a foothold, pulls the 

adhesion disk free, retracts the rectum and 

runs for cover among the leaves. Thus the 

eversible rectal disk saves many falling 

nymphs from losing contact with the host 

plant. 

The adult females may mate within 2 or 

3 days after emergence but do not start 

laying eggs until a week or 10 days later. 

The males are generally the first to mature, 

but they do not live so long as the females. 

I have described (1915) in detail the ovi- 

position work of four mirid species but here 

recount only selected parts. Observations 

on Heterocordylus malinus Reuter were 

made on crabapple and cultivated apple in 

western New York. Females that matured 

June 12 were observed to oviposit on June 

21. On the morning of June 23, four differ- 

ent females were observed while ovipositing. 

When a female is ready to oviposit she 
moves up and down the branch, patting the 

surface with antennae and touching the bark 

here and there with the tip of the proboscis. 

In this manner one spent 6 minutes search- 

ing for a place to oviposit. Another indi- 

vidual required 15 minutes before she found 

a suitable place. The female-begins to drill 

the hole by means of the proboscis, and this 
operation may require from 5 to 18 minutes 

before the hole is ready for the insertion of 
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the ovipositor. After drilling the hole with 

the beak, the female arches the abdomen, 

stands as high as possible, then unsheaths 

the ovipositor and thrusts it forward to 

locate the place prepared. She turns her 

head under with the tip of the proboscis in 

the hole to help guide the ovipositor. One 

female was observed to make seven attempts 

before inserting the ovipositor. Most indi- 

viduals make two or three attempts before 

succeeding. After each failure, the female 

inspects the hole and works upon it for a 

time with her beak. Once insertion of the 

Ovipositor is started, the female works the 

abdomen up and down with a rapid, jerky 

motion until the ovipositor is inserted to its 

base. An alternate contraction and expan- 

sion of the abdomen then occurs while the 

egg is being worked down into position. 

This operation requires about 2 or 3 min- 

utes. The female then withdraws the ovi- 

positor and rests for 3 to 5 minutes before 
inserting the second egg. After this interval, 

she again locates the hole by means of anten- 
nae and beak and then repeats the operation 

of inserting the ovipositor. In some cases 
only one egg is laid in a place, but two eggs 

appear to be the normal number for this 

species. 

The number of eggs laid varies with the 

individual from day to day. One female was 

observed to oviposit in six different places 

between 10:00 a.m. and 12:00 o’clock noon. 
This same female was observed to oviposit 

daily from June 23 to 27, but died on June 
28. 

The apple redbug, Lygidea mendax Reu- 

ter, breeds on hawthorn and apple; it ma- 

tures a week to 10 days later than Hetero- 

cordylus malinus. In 1914, at Batavia, New 

York, the majority of females matured 

about June 20. Several females were 

watched closely but no eggs were obtained 

until July 8. When ready to lay, the female 
moves about over the twigs, searching for 
lenticels on wood of the previous year’s 

growth. She drills the lenticel by means of 

the proboscis. One female required 10 min- 

utes for this operation. She failed in three 

attempts to insert the ovipositor but on the 

fourth she succeeded. She took 214 minutes 

to lay the egg. After an interval of 4 min- 

utes, she returned to the hole and upon the 

second trial inserted the ovipositor and laid 
an egg. She then sealed the wound by means 
of the proboscis. The lenticels are normally 
light colored but, after being injured by the 
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process of oviposition, they appear reddish 

brown. The eggs are placed in the cambium 

at such an angle that the lower ends rest on 

solid wood and their tips are 1.5 mm. apart. 

Females of this species were observed ovi- 

positing on trees in an orchard as late as 

July 18. 

The pear plant bug, Neolygus communis 

Knight, oviposits in the cambium of pear 

twigs. The actions of the female are very 

similar to those of the species described 

Fig. 2.—Egg of Paracalocoris colon, shown 
in cross section of new growth of apple bark. 
Adapted from Knight (1915). 

above. Examination of one oviposition point 

revealed that six eggs had been laid in 

space 1.0 mm. long. The eggs were closely 

packed in a double row lying flat just within 

the cambium layer. Eggs measured were 

1.05 mm. in length by 0.26 mm. wide. 

An apple mirid, Paracalocoris pallidulus 

McAtee, was found to lay eggs only where 

dead wood was available. Females that 

were caged on limbs free from scars and 

dead stubs did not oviposit. Four females 

were observed to lay when placed on branch- 

es having dead stubs. Five eggs were placed 

around the margin of one stub, a new hole 

being made for each egg. The egg of this 

mirid differs from those of several species 

at least in having a white cap with two 

keels that curve up and nearly meet over the 

top of the egg, fig. 2. The egg cap projects 

from the cavity as shown in the figure but 

is not conspicuous because of the uneven 

character of the rough bark and surrounding 

wood. Eggs laid in July remain until the 

following spring before hatching. 

A majority of mirid species produce only 

one generation per year, but a few have been 

pe) 
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tound to produce two or more generations 

in one season. 

Lygus oblineatus (Say) may produce two 

or three generations in one season; Halticus 

bracteatus (Say) breeds continuously during 

the warm season and is credited with five 

generations in South Carolina. Adelphocoris 

lineolatus (Goeze) rears two generations in 

a season on alfalfa and sweet clover. Neobo- 

rus amoenus (Reuter) rears two genera- 

tions in one summer on white ash. The 

cotton flea hopper, Psallus — seriatus 

(Reuter), breeds continuously as long as the 
succulent host plants remain green. 

Hibernation 

A majority of mirid species pass the 

winter in the egg stage. Usually the eggs 

are embedded in some part of the host plant. 

In the hop mirid, Paracalocoris hawleyt 

Knight, the female bugs embed their eggs in 

the poles used for support of the host vines. 

The writer observed several females of 

Neolygus johnsoni Knight laying eggs in the 
soft, punky stubs formed by the breaking off 

of old dead limbs on the host tree, hornbeam 

(Carpinus caroliniana). Many species, such 

as Lopidea davisi Knight, Labopidea allii 

Knight and Adelphocoris lineolatus, lay eggs 

in stems or leaves of herbaceous plants and 

pass the winter in the dry stems. The apple 

redbug, Lygidea mendax, Heterocordylus 

malinus and Neolygus communis place eggs 

in the living cambium on branches of the 

host tree where they pass the winter. 

Mirid eggs, fig. 2, have a relatively im- 

pervious chorion which permits them to 

remain viable for several months, although 

embedded in material which is almost com- 

pletely desiccated. 

Relatively few species hibernate as adults. 

Stenodema vicinum (Provancher) and S. 
trispinosum Reuter are known to do so and 

no doubt other members of the genus do 

likewise. Adults of Lygus oblineatus, L. 

vanduzeei Knight, L. plagiatus Uhler, L. 

pabulinus (Linnaeus), L. campestris (Lin- 

naeus) and L. rubicundus (Fallen) have all 

been taken in hibernation, and it seems a 

characteristic of the genus to overwinter in 

the adult stage. Species of the subgenus 

Camptobrochis of Deraeocoris hibernate as 

adults, so far as known, with D. nebulosus 

(Uhler), D. poecilus McAtee, D. histrio 

(Reuter), D. nubilus Knight frequently 

taken in winter. Here again hibernation ap- 
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pears to be a group characteristic. Dicyphus 

vestitus Uhler and D. discrepans Knight 
also have been taken in hibernation. 

Feeding Habits 

Probably a majority of the species of 

Miridae are plant feeders, but a large num- 

ber are now known to be chiefly predacious. 

The predacious habit is only partially devel- 

oped in certain species and thus insect blood 

serves merely to supplement the sap ob- 

tained from particular food plants. In the 

genus Deraeocoris the different species ap- 

pear to be chiefly predacious; D. aphidi- 

phagus Knight feeds on the elm aphid, 

Eriosoma americanum Riley, and its honey- 
dew; D. nitenatus Knight feeds on the 
woolly apple aphid, Eriosoma lanigerum 

(Hausmann); D. pinicola Knight feeds on 
Chermes pinicorticis (Fitch). It seems high- 

ly probable that most members of the sub- 
family Cylapinae are predacious or myce- 

tophagous; namely, species of Fulvius and 

Peritropis and Cylapus tenuicornis Say; 

known species of these genera are normally 

found about dead trees, hiding in crevices 

of the bark on logs and stumps. In the large 

genus Phytocoris, several species are known 

to be predacious, particularly the dark- 

colored, bark-inhabiting ones. Fulton (1918, 

pp. 93-6) demonstrated that Pilophorus per- 

plexus Douglas & Scott feeds freely on apple 

aphids, three nymphs having reduced a 

colony of 50 aphids to 6 within 2 days. 
Among the plant feeders, probably the 

greater number of species are limited to a 

single host, or to a genus of plants, while 

a very few, such as Lygus oblineatus and 

Halticus bracteatus have a wide range of 

food plants. Even among species which 

always breed ona single host plant, a general 

dispersal of individuals usually takes place. 

Following the time of emergence and mat- 

ing, individuals of Tropidosteptes cardinalis 

Uhler, Lopidea staphyleae Knight and others 

have been observed to migrate from their 

host plant to shrubbery in the general vicin- 

ity; thence they doubtless become dispersed 

over wider territory and to new plants, 

although, in the normal course of their life, 

they eventually return to suitable growth 

of the preferred host plant for the purpose 

of oviposition. : 

Since a majority of species of. Miridae are 

definitely limited to a single species of plants 

or at least a genus of plants, we may expect 
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the distribution of the bugs to be limited to 

areas where the host species grow. No doubt 

in times of migration and when buffeted by 

strong winds, many individual bugs may be 

carried far from their normal host and hence 

perish without successful reproduction. It 

appears that several species of Miridae are 

so restricted by ecological factors that their 

distribution is more limited than the host 

upon which they live. This is certainly true 

of the apple redbug, Lygidea mendax, which 

normally breeds on species of Crataegus; 

but the Crataegus grows far south and west 

of the areas where L. mendax can be found. 

While making a close study of Lygidea 

mendax the author noted that the bugs were 

never found on isolated trees exposed on 

high ground where the sun was hot and the 

atmosphere very dry. The bugs seemed to 

thrive only in valley areas where the humid- 

ity rarely dropped to desiccating levels. The 

nymph of L. mendax is very delicate, the 

body wall evidently only thinly chitinized; 

so it can live only where the humidity is high 

enough to prevent desiccation. The writer 

believes that the southward distribution of 

this species is limited chiefly by the high 
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temperatures and desiccating atmosphere 

frequently encountered west of the Missis- 

sippi and south of the Ohio rivers. It seems 

likely that other Miridae of the Boreal 

region may have their southern distribution 

limited for the same reasons. 

In contrast to the above, we may take 

another species, Heterocordylus malinus, of 

which the favorite wild host is Crataegus. 

This insect is more widely distributed than 

Lygidea mendax, for it is frequently found 

on Crataegus in Texas and Mississippi, 

apparently able to live wherever the host 

plants thrive. If we examine nymphs of H. 

malinus we find the body wall is more 

heavily chitinized than in L. mendax. The 

nymphs are not subject to fatal desiccation 

when the leaves of the host plant wilt under 

the heat of a hot, dry day. Some years ago 

the writer reared in breeding cages many 

nymphs of both species, and at that time 

first observed the more delicate nature of 

L. mendax. When both species are kept in 

cages on host plant foliage, and the host 

leaves are allowed to dry out, L. mendax 

will die immediately whereas H. malinus 
will live for several hours. 

Distribution and Habitat Preference* 

In Illinois the distribution patterns of the 

Miridae are linked primarily with those of 

their plant host species. Other factors also 

play a very important part in determining 

mirid distribution patterns, but the influence 

of these is not always obvious from a study 

of such a limited area as one state. The 

greater part of the uncultivated areas of 

Illinois is covered with either oak-hickory 

forests or prairie and the various types of 

community which lead up to them. There 

are certain restricted areas, however, in 

which we find mirid hosts found nowhere 

else in Illinois. These are the result of the 

rather axial geographic position of Illinois. 

This state is a long, narrow area, the north- 

ern end just bordering some of the conifer- 

ous communities which are common in Wis- 

consin and its southern end extending slightly 
into conditions typical of the southern states. 

In respect to east and west, Illinois is the 

mingling ground of the eastern deciduous 

forests and the western grasslands, with here 

and there an invasion of typical western 

*This section is the work of Herbert H. Ross, Sys- 
tematic Entomologist, Illinois Natural History Survey. 

plants in some of the sand areas. Small 

areas of peculiar interest are marked on the 

accompanying maps. 

Mirids in Restricted Areas 

The tamarack bogs, fig. 3E, are remnants 

of the glacial bogs. In Illinois they are 

restricted to the small area in the vicinity 
of Volo and Antioch in the extreme north- 

eastern portion of the state. They have been 

encroached upon by agriculture to a con- 

siderable extent, but a few remain which 

have preserved their flora and fauna prac- 

tically intact. These bogs, fig. 4, are the 
only place in this state where occurs native 

tamarack, Larix laricina, which is the exclu- 

sive host of the following plant bugs in this 

state: Deraeocoris laricicola Knight, Piloph- 
orus uhleri Knight, Plagiognathus larici- 

cola Knight. These species do not feed on 
other species of larch used for ornamental 

planting in various localities, so that our 

records for the larch mirids are confined to 

the northern bogs, fig. 5. 
Along the shore of Lake Michigan, north 

of Waukegan, is a narrow sand area, fig. 
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3F, which combines a great variety of grass, syrticola, restricted in Illinois to this area. 

sedge, herb and shrub species, many of them White Pines Forest State Park, fig. 3B, 
found nowhere else in the state. This area in Ogle County, contains an area of white 

offers excellent collecting for some of the pine forest which is the only large stand of 

rarer species of the Miridae. It combines this tree in Illinois, fig. 8. Scattered speci- 
grass, sedge and herb communities, fig. 6, mens of the white pine occur in Starved 
and open woods with luxuriant herbaceous Rock State Park, fig. 3C. Restricted to 

undergrowth, fig. 7. One of our most inter- white pine are four mirid species taken in 

esting captures was Plagiognathus syrticolae this state: Deraeocoris pinicola Knight, 

Knight on the sand-loving willow, Salix which we have taken only at White Pines 
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Fig. 3.— Map of Illinois showing mirid habitats of unusual interest. 
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Fig. 4.—(Above.) Tamarack bog at Volo, Ill. 
Tamarack is the sole host of three Miridae found 
in Illinois. 

Fig. 5.—(Right.) Map showing the distribu- 
tion in Illinois of Pilophorus uhleri. This spe- 
cies is confined to tamarack, in Illinois found 
only in the northeastern corner of the state. 

Forest State Park; Deraeocoris nubilus 

Knight and Phytocoris diversus Knight, 

which have been taken at both White Pines 

Forest State Park and Starved Rock State 

Park; and Pilophorus strobicola Knight, 

which is found not only on these natural 

stands but also on ornamental white pines 

throughout the state. 
In the extreme southern tip of the state 

are several fine examples of cypress swamps, 

fig. 3D. Originally cypress swamps covered 

an extensive area in Alexander, Pulaski and 

Massac counties, but most of this has been 

cut over, drained and put into cultivation. 

There remain, however, one or two cypress 

areas which have retained their natural 

biota, such as at Horseshoe Lake, fig. 9. 

Cypress in Illinois has yielded the following 

records of Mliridae: Pilophorus taxodii 

Knight, Parthenicus taxodii Knight, Ortho- 
tylus taxodii Knight, Ceratocapsus taxodii 

Knight, Phytocoris taxodii Knight. All these 

species are restricted to cypress and have 
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Fig. 6.—Sand prairie vegetation at Beach, IIl., growing on the beaches left by receding Lake 
Michigan. Note the luxuriant growth of grass and herbs. 

been taken in Illinois only in the extreme 

southern tip, fig. 10. 

Forest Mirids 

Species of deciduous forest trees, especial- 

ly ash, oak, hickory and members of the 

birch family, serve as host for a wide variety 

of Miridae the distribution of which in gen- 
eral follows that of our forested areas. 

A decided peculiarity of the tree-inhabit- 

ing Miridae is their preference for forest- 

edge conditions. A given species will gener- 

ally be taken in abundance on only those host 

she 

if s 

& 

< 

z 

4 

Fig. 7.—Older beaches of the sand prairie area near Zion, Ill. Here the forest-edge conditions, 
with luxuriant vegetation, offer an ideal habitat for many species of Miridae. 
formerly one of bare, shifting sand. 

This area was 
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Fig. 8.—Edge of the white pine forest at White Pines Forest State Park, Ill. Four species of 
Miridae are restricted to white pine, three of them to native stands. 

Fig. 9.—Cypress along the shore of Horseshoe Lake, northwest of Cairo, Ill. Five species of 
Illinois Miridae feed only on cypress trees. Another species, Phytocoris erectus, has been collected 
in this state on cypress, but is known to feed not on this tree but on various other, soft-bodied 
Insects that feed on the cypress. 
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Fig. 10.—Outline map of Illinois showing the 
distribution of Ceratocapsus taxodii and its 
exclusive host, cypress. 

individuals that are at the edge of a clearing, 

right at the edge of a woods or isolated in 

the surrounding herbaceous growth. This 
condition has been found true especially of 

the species infesting oak and ash. Sweeping 

in dense woods seldom netted many speci- 

mens, but that at odd trees at the edge of 

the woods frequently resulted in the collec- 

tion of great numbers of the bugs. This be- 

havior characteristic probably explains why 

Miridae sometimes become very abundant in 

street and ornamental plantings of such trees 
as ash. 

Certain forest Miridae are exceptions to 

this general habit. One of our best examples 

is Dicyphus gracilentus Parshley, which 

feeds on the herb Polymnia canadensis; this 

bug inhabits deep, shady woods, to which its 
host is also confined. 

We have found collecting of mirids infest- 

ing trees and shrubs especially profitable in 
the Jo Daviess hills, fig. 34, in extreme 
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northwestern Illinois, and in the Ozark hills, 

fig. 3H, in extreme southern Illinois. The 

Jo Daviess hills are forested and rolling, 
contain species of Crataegus not found far- 

ther south and support a flora more varied 

in nature than most other II]linois areas. 

The Ozark hills of southern Illinois are a 

continuation of the Ozarkian uplift of Okla- 

homa, Arkansas and Missouri, and have 

many species of trees, shrubs and herbs that 
are much more luxuriant there than in other 

Illinois areas. These species include such 

forms as alder, red cedar and cane. 

Wooded glens especially profitable for 

mirid collecting occur in several places near 

the eastern border of the state, fig. 3G. 

Grass and Marsh Mirids 

Certain groups of Miridae, notably the 
subfamily Mirinae, feed on grasses and some 

of the sedges and rushes. Some of these 

Wad Gof 
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Fig. 11—Map of Illinois showing distri- 
bution of the tarnished plant bug, Lygus 
oblineatus, which feeds on a wide variety of 
plants. 
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Fig. 12.—Forest edge near Charleston, Ill. Places such as this, with a large variety of trees 
and shrubs growing near the forest edge, offer good collecting for many species of Miridae. 

Fig. 13—Meadows and rolling hills near Herod, Ill. Fencerows, forest edge and meadows 
combine in many localities in the Ozark hills to give excellent mirid collecting. Several species, 
such as Plagiognathus gleditsiae and Lepidopsallus nyssae, known previously only from Gulf Coast 
states, have been collected in the Illinois Ozarks. Other species, typically northern in distribu- 
tion, have been collected in this state only in the Ozark hills. 
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species, such as Miris dolabratus (Lin- 

naeus) are widely distributed and feed only 

on grasses. The range of such species ex- 

tends over most of the state. 

Other plant bugs of this subfamily feed 

on sedges and rushes, as for example, Mimo- 

ceps insignis Uhler and Teratocoris discolor 

Uhler, and these are restricted to such local 

areas as have marsh conditions. 
In the bog region of northeastern Illinois, 

we have many marshes which are excellent 

collecting grounds for these mirids. While 

these mirids are not restricted to this region, 

they are found there more frequently and in 

greater abundance than in other localities 

of the state. The sand area along the shore 

of Lake Michigan combines a great variety 

of grass, sedge and rush species, and offers 

excellent collecting for some of the rarer 

Mirinae. 

Widely Distributed Species 

A number of favorite plant bug hosts 

grow in almost every locality in Illinois, and 

include such familiar forms as ragweeds, 

cocklebur, willows and some of the grasses. 

In this category are a large number of 

weeds, herbs and shrubs. Many of the Mir- 
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idae feeding on these hosts have an equally 
wide distribution: Lygus oblineatus (Say), 

feeding on a great variety of herbs and 
shrubs; Reuteroscopus sulphureus (Reuter), 

feeding on the cut-leaf ragweeds (Ambrosia 

spp.); Ilnacora stalii Reuter, feeding on 

cocklebur; and many others. The distribu- 
tion map of L. oblineatus, fig. 11, shows the 

wide distribution of this species and serves 

as a check map for comparing the distribu- 

tion of other Miridae. 

Collecting Notes 

It will be seen from the above that the 

Miridae inhabit practically all the plant 

communities in Illinois, showing a preference 

for areas that are borderline between prairie 

and forest, and that are in the developmental 

stages approaching the climax forest. 

Profitable collecting for a large variety 

of plant bug species may therefore be found 

in the forest edge around clearings, fig. 12, 

or in country with fields, fencerows and 

woods intermingled, fig. 13. A second equal- 

ly profitable type of area is that along small 

streams where a floodplain forest is grow- 

ing. In both types of situation, many host 

species are concentrated in a small area. 

Economic Status and Control* 

The past 25 years have witnessed a decid- 

ed increase in the number of Miridae that 

are recognized as economic pests. These are 

sucking insects which pierce plant tissues and 

feed on cell liquids, fig. 14. 

One of the Miridae of greatest economic 

importance in IIlinois is the tarnished plant 

bug, Lygus oblineatus (Say). This insect 

causes serious damage to the peach crop. 

The adult insects hibernate in the fall and 
leave their winter quarters early in the 
spring. They feed on the newly set peaches 

just at the time when the peach petals have 

fallen, and they are responsible for the 
blemish commonly known as catfacing, fig. 

15. The area surrounding each feeding 
puncture in the side of the peach grows very 
little, and on it ordinary peach fuzz does not 

develop. The result is that when the peach 
is ripe there is a bare, sunken area, some- 

times as much as a half inch across, in the 

_*W. P. Flint, Chief Entomologist, Illinois Natural 
History Survey and Agricultural Experiment Station, 
cooperated in writing this section, supplementing it with 
his knowledge of economic insect control methods in IIli- 
nois over a long period of years. 

side of the peach. Although these blemishes 

do not affect the quality of the peach very 

much, they throw the fruit out of grade. In 
certain years as much as 7 to 8 per cent of 

all peach fruit in an orchard is affected. 

Dusting with very fine sulfur at the time 

petals are falling has shown some benefits 
in peach orchards. 

This insect also feeds on the new shoots 

of nursery stock, causing what is called 

“stopback” or “dieback.” It injures a num- 

ber of fruits by feeding on the buds. The 

feeding punctures of this species may cause 

malformation in the flowering buds of asters 

and strawberries. In orchards the insect may 
attack the buds and young fruits of apples 

and peaches. It also feeds on beet, chard, 

celery, bean, potato, cabbage, cauliflower, 

turnip, salsify, cucumber, cotton, tobacco, 

alfalfa, many flowering plants, and most 

deciduous and small fruits—more than 50 

economic plants, besides many weeds and 

grasses. 
The tarnished plant bug is such a general 

feeder and so widely distributed, and is at 
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the same time such an active insect, that no 
satisfactory method of control has been de- 

veloped. 

The garden flea hopper, Halticus bracte- 
atus (Say), is a pest of considerable impor- 

tance on white clover and other leguminous 

crops in Illinois. In Missouri, it sometimes 

destroys garden bean crops completely. In 

South Carolina and neighboring states this 
tiny bug occasionally destroys 50 to 60 per 

cent of the alfalfa crop. 

The cotton flea hopper, Psallus seriatus 

(Reuter), is a serious pest of cotton, more 

important in Texas, Oklahoma, Georgia and 

South Carolina than in Illinois. In some 
years it is reported as causing greater losses 

than the boll weevil. Both nymphs and 

adults of this flea hopper feed on the tiny 

flower buds of cotton, causing them to drop; 

the feeding habits of the bugs may also cause 

the plant to grow tall and spindly, resulting 

in a light set of cotton squares. This insect 

may be controlled in cotton fields by fine 

sulfur dusts. Almost complete freedom from 

damage may be obtained by the use of these 

materials. The abundance of this insect is 

dependent on certain ecological factors, par- 

ticularly any condition that favors abundant 

growth of the wild hosts, the various species 

of Croton. 

The apple redbug, Lygidea mendax Reu- 

ter, a potential pest of apples in Illinois, 

has not yet been found in this state. In 

parts of the East it is very abundant. Its 

feeding causes dents or dimples in the apple, 

and areas of hardened tissue which throw 

the fruit out of grade. It also damages the 

apple crop by feeding on small fruit, causing 

excessive shedding of the apples, with scars 

and malformed fruit if growth continues. 

Some infested orchards have had at picking 

time 25 to 30 per cent of the fruits culled 

out as a result of malformations caused by 

the redbug. 
This species is easily controlled by adding 

nicotine sulfate to the pink bud spray or by 

nicotine dusts, since the nymphs are delicate 
and very sensitive to these materials, but in 

Illinois it is not now necessary to put on an 

application for their control. 

The four-lined plant bug, Poecilocapsus 
lineatus (Fabricius), attacks many cultivat- 

ed plants, such as currant, gooseberry, pars- 

nip, mint and some other truck crops, as well 

as dahlia and rose. In Illinois, it fluctuates 

greatly in abundance. In certain years it 

pays to apply a nicotine dust for its control. 
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The bright red nymphs puncture leaves 
and tender shoots, sucking sap; every punc- 

ture produces a reddish spot, the leaves 

curling as the growth of the plant is checked. 
The pear plant bug, Neolygus communis 

Knight, may leave its natural host, dogwood 

(Cornus sp.), and colonize on pear trees. 

The nymphs feed on the small pears, causing 

14.— Mirid White spots on injury. 
leaves of ash (Fraxinus sp.) are feeding punc- 
tures of plant bugs, in this case Neoborus amoe- 

Fig. 

nus. This type of injury is typical of most 
mirid feeding. 
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knotty, malformed fruit. Although the Illi- 

nois pear crop is not of great commercial 

importance, the insect causes an appreciable 

amount of damage. As is the case with the 

Vol. 22;nanied 

tance on cultivated onions in Illinois, but 

in other states it often becomes so abundant 

on Bermuda onions that the plants are killed 

before growth is completed. It is very com- 

Fig. 15.—Mirid injury. 
of injury by plant bugs is common in various 

Fig. 16.—Mirid injury. 
althaeae and Halticus bracteatus. 

of green coloring matter, caused by feeding of these bugs 

grasses, onions, phlox, clover and other plants by 

tarnished plant bug, no really satisfactory 

method of control under Illinois conditions 

has been developed. 

Brittain (1917) describes serious injury 

to apples in Nova Scotia by the green apple 

bug, Neolygus communis var. novascotien- 

sis Knight. 

The onion plant bug, Labopidea allu 

Knight, is not usually of any great impor- 

Catfacing of peaches caused by Lygus oblineatus. A similar type 

fruits in Illinois. 

Extreme injury to hollyhock foliage by the plant bugs Me/anotrichus 

Note in leaf at right almost complete etiolation or destruction 

Similar damage frequently occurs on 

various mirid species. 

mon on wild onions and wild garlic, but 

perhaps may be considered a beneficial insect 

in this respect rather than a plant pest. 

The phlox plant bug, Lopidea davisi 

Knight, breeds on wild phlox but is often 

found colonizing on cultivated phlox and 

causing serious injury to these ornamental 

plants. The bug can be controlled by the use 

of a nicotine spray or dust, or by pyrethrum 
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sprays or dusts. It is an insect that should 
be looked for every year. 

The hickory plant bug, Neolygus caryae 

Knight, may migrate from its natural host 

to peach trees, where the adults puncture 

and suck sap from the young fruit. It 

Causes some injury to peaches, which is simi- 

lar to that of the tarnished plant bug. Seri- 
ous damage by this insect has been reported 

from New York and Ohio. 
In several western states the legume bug, 

Lygus hesperus Knight, causes considerable 

loss in alfalfa seed due to puncturing and 

feeding by the bugs on the flower buds. The 

pale legume bug, L. elisus Van Duzee, does 

similar damage, but in most localities this 

KNIGHT: PLANT Bucs, or Mirae, OF ILLINOIS 15 

species is outnumbered by L. hesperus. In 
the upper Mississippi River valley the 

alfalfa plant bug, dAdelphocoris lineolatus 

(Goeze), is extremely abundant on alfalfa 

and sweet clover and may prove to be a pest 

where these crops are grown for seed pro- 
duction. 

Other species of Miridae that are from 

time to time reported as pests are hop plant 

bug, Paracalocoris hawleyi Knight, on hops; 

hollyhock plant bug, Melanotrichus althaeae 

(Hussey), fig. 16; meadow plant bug, Miris 

dolabratus (Linnaeus), on timothy and 

other grasses; and the rapid plant bug, 

Adelphocoris rapidus (Say), on cotton in the 
South. 

Taxonomy 

The Miridae are distinguished by four- 

segmented antennae, a four-segmented ros- 

trum of which the first segment is as long as 
or longer than the head, three-segmented 

tarsi (except Peritropis in which they are 

two-segmented), wing membrane with only 

two cells or areoles, one longitudinal vein 

(anal vein), a well-developed cuneus on the 

wing, and by absence of ocelli, fig. 17. The 

four-segmented antennae are usually slen- 

der, nearly linear or the second segment 
only slightly thickened apically, but in a few 

genera strongly thickened as in Capsus, 

Atractotomus and Teleorhinus; third and 

fourth segments usually slender but in some 
forms distinctly thickened as in Ceratocap- 

sus. The hemelytra are typically separated 

into clavus, corium, cuneus and membrane, 

the embolium usually not clearly separated 

from corium; veins of membrane forming 

two cells, a small and larger areole; how- 

ever, in a number of species the hemelytra 

may be abbreviated (brachypterous), the 

membrane almost absent or reduced to a 

narrow band with veins poorly indicated. 
Modifications of the arolia, the pulvillaelike 

structures between the tarsal claws, furnish 

the most reliable characters for separating 

the subfamilies. 
In general, the Miridae are small to 

medium in size, from 2.0 to 9.5 mm. in 

length, usually rather fragile, broader than 

high and longer than broad; as viewed from 
above, ovate to oblong, but in a few genera 

rather slender, as in Trigonotylus. The 

male is usually more slender than the fe- 
male. The body is variously clothed with 
fine hairs or pubescence, sometimes modified 

to form sericeous or scalelike hairs, which 

are easily shed; frequently the dorsum is 

practically glabrous and strongly shining. 

The numerous species exhibit the greatest 

variety of color patterns, ranging from the 

most obscure to forms that are vivid red. 

Color varieties within the species are fre- 

quent, and the two sexes are more often 
differently colored, the male usually darker 
colored than the female. 

Brachypterous and apterous forms occur 

throughout the family, and individuals of a 

single species may exhibit variation in this 

respect, as in Halticus bracteatus (Say) and 

Miris dolabratus (Linnaeus). Usually the 

male is macropterous even when the female 

is apterous, but in rare cases the male may 

be apterous. Ant mimic forms are rather 

numerous among the Miridae, especially in 

species of Coquillettia, Sericophanes and 

Pilophorus. In such forms the abdomen is 

constricted at the base while the head and 
thorax are so modified the resemblance to 
ants is unmistakable. The species of Seri- 

cophanes and Coquillettia are generally 

found upon the ground running about among 

ants, but the biological relationship, if any, 

has not been determined. In Iowa the writer 

has found Sericophanes heidemanni Poppius 

rather abundant on the ground among short 

grasses and weeds of closely cropped pasture 

land; the bugs running about where the little 

brown ants, Lasius niger alienus var. amert- 

canus Emory, were very abundant. At Fort 

Snelling, Minnesota, in an area of little 

disturbed, high, prairie vegetation, particu- 

larly among the shorter grasses, the writer 

found and collected a large series of Coquil- 
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lettia amoena (Uhler) from an area which 

abounded with the ant, Formica (Neofor- 
mica) pallide-fulva var. incerta Emory. The 

wingless females so resemble this ant in 

form and color that one must look rather 

closely to separate them. Mliridae of the 
above species of Sericophanes and Coquil- 

lettia are extremely agile and very rapid of 

movement, especially when they happen to 

meet face to face with ants. While they 

seem not to fear the ants, they appear to 
avoid close contact with them. 

Systematic Characters 

The most important character for sepa- 

ration of subfamilies is found in the struc- 

ture of the arolia, situated between and at 

the base of claws, fig. 17. In the subfamilies 
Phylinae and Deraeocorinae the arolia are 

represented by a pair of erect bristles that 

are difficult to see in the smaller species. 

The arolia are erect and well developed in 

the Orthotylinae, Mirinae and Capsinae; 

arolia converging at tips in Orthotylinae and 

diverging apically in the Mirinae and Cap- 

sinae. Pseudarolia are clear to white in 

color and occur on inner curvature of claw 

near base. The pseudarolia are found in 

the Phylinae but are larger and more prom- 

inent in the Dicyphinae and Bryocorinae. 

The form of the male genital segment is 

rather distinctive in the subfamily Phylinae; 

the genital claspers are relatively small, with 
tip of right clasper resting in a notch across 

the middle of the V-shaped left clasper; both 

oedagus and claspers are twisted somewhat 

to the left side. The author believes this 

particular form of genital segment is a fun- 

damental character of this subfamily. In 

other subfamilies the male genital segment 

often presents good characters for the sepa- 

ration of genera as well as species. Specific 

differences are more likely to be found in 

the male claspers, which are asymmetrical 

in form and differ among the species in many 

genera. It is fortunate that in several of the 

largest genera the numerous species may be 

identified by the form of the genital claspers, 

as in Phytocoris, Neolygus, Lopidea, Ortho- 

tylus, Ceratocapsus and Deraeocoris. On 

the other hand, in several sizable genera 

such as Paracalocoris, Neurocolpus and 

Neoborus the male genital claspers appear 

to be of little value for distinguishing species. 

Fortunately, in Paracalocoris and Neurocol- 

pus the length of antennal segments and 
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form of pubescence offer very good charac- 
ters for separating species. Thus it appears 

that a particular set of characters may not 

have equal value throughout the family. 

Among the Miridae, pubescence often pro- 

vides useful characters; it varies from sim- 

ple, fine hairs, erect or recumbent, to silky, 

slightly curled pubescence, or even flattened, 

scalelike hairs. The scalelike pubescence 

found on several species of Phytocoris and 

in the genus Halticus is easily shed or lost; 

hence specimens should be collected and 

preserved with great care. 

The shape of the head and thorax is much 

used for generic characters; minor differ- 

ences may indicate species. The length of 

the rostrum may be of generic value but 

more frequently it differs among the species 

and may form good distinctions, as in Po- 

lymerus and Lygus. Vhe antennae are gen- 

erally linear in form with the last two seg- 
ments very slender. However, some genera 

may be separated by the exceptional form 

of the different segments; the second seg- 
ment is strongly thickened in Capsus, Atrac- 

totomus and Teleorhinus; the third and 

fourth segments are usually slender, but in 

some genera, as Ceratocapsus, they are dis- 

tinctly thickened. 

Phylogeny 

Nine subfamilies of Miridae are recog- 

nized from North America and all of them 

in the are found state of Illinois. The 

DICY PHINAE 

BRYOCORINAE 

CYLAPINAE 

CLIVINEMINAE 

DERAEOCORINAE 

ORTHOTYLINAE PHYLINAE 

Fig. 18.— Genealogical tree showing relation- 
ship of mirid subfamilies. 

phylogeny of these subfamilies does not pre- 

sent a linear series of development, but more 

of a progression upward in several direc- 

tions, which perhaps may best be represent- 

ed by a genealogical tree, fig. 18, to express 

the relationships within the family. These 

relationships are based on the following 
characters, which are listed in the order of 

their relative importance: (1) arolia, (2) 
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genital structures, (3) biology, (4) modifi- 

cations of the thorax. 

The position and height of the tree 
branches indicate the evolutionary relation- 

ships of the subfamilies, while the width of 
the branches indicates the relative number 

of species. For instance the Mirinae are 

highly developed structurally but very old 

and decadent in number of species; the 

genera and species are few in number but 

most of them are very widely distributed. 

The host plants of the Mirinae are con- 

fined to the grasses and sedges, families that 

are among the oldest and most widely dis- 

tributed plant groups. On the other hand 

the Capsinae are more recent in develop- 

ment, structurally more specialized with 

arolia and genital structures highly devel- 
oped; the species are very abundant, often 

limited in distribution, and for host plants 

utilize all the more recent plant families. 

Species of the subfamily Orthotylinae resem- 
ble the Phylinae most by absence of the 
thoracic collar, but the erect incurved arolia 

come nearest in form to the Capsinae; the 

genital claspers are highly modified and 

specialized. 

Present Holders of Material: Symbols 

If not otherwise noted the material listed 
in this paper belongs to the Illinois Natural 

History Survey. Material in the collections 

of other institutions or individuals is so 
designated by the use of the following sym- 

bols. 

FM—Field Museum of Natural History, 

Chicago, Ill. 

KC—Knight Collection, Iowa State Col- 
lege, Ames, Iowa. 

uI—University of Illinois, Urbana, III. 

USNM—United States National Museum, 

Washington, D. C. 

Measurements and Records 

Measurements given in this paper, e.g., 

“length 5.80, width 2.48,” are uniformly in 

Vol. 22, Arid 

millimeters. These are standard with other 

literature on insect taxonomy. 

In any previously described species in 

which more than 10 Illinois records are 

available, the places are listed and the dates 
summarized. 

Tarsal Claw Key Characters 

The student wishing to identify Miridae 

should acquaint himself with the structures 

of the tarsal claws. These claws are used 

in identifying most of our forms to sub- 

family and sometimes to genus. It is highly 

desirable that the student examine a selec- 

tion of different kinds of mirids to acquaint 

himself with the various conditions of the 

arolia and pseudarolia on the tarsal claws. 

The claws are best examined at high 
magnifications against a dark background. 

If possible, it is well to examine them with 

both compound microscope and stereoscopic 

binocular. 

The tarsal claws are situated at the 

extreme end of the third tarsal segment, 

fig. 23. The simplest type is shown in fig. 

24, which has a pair of hairlike arolia aris- 

ing from the area between the base of the 

claws. In some groups, these arolia are 

membranous and thickened; in such cases, 

they are either convergent at apex, fig. 25, 

or divergent at apex, fig. 26. These two 

membranous types are generaly readily visi- 

ble without any doubt as to their structure. 

In other groups are cushionlike or flaplike 

membranous areas called pseudarolia at- 

tached to the claw itself. These may be very 
small; they may be present in instances 

where the arolia are either hairlike or mem- 
branous. In Illinois species, they are never 

large if the arolia are membranous. Among 

the species in which the arolia are hairlike, 

these pseudarolia are often quite large. Fig. 

27 shows an example in which the pseu- 

darolia are large and joined to the claw over 

a large surface; figs. 28 and 29 illustrate an 
example in which the pseudarolia are flap- 

like and attached to the claw only at its base. 

ee a a 
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KEY TO SUBFAMILIES 

1. Scutellum with a dorsal projection, Eyes not: stalked, figs. 20,193. 5, ...\... 4 

figs. 137, 181.................... 2 4. Eyes rising a considerable distance 
above dorsum of head; head deep, 
with a furrow down the meson and 
the ventral margin wide and trun- 
cate nhies 21) hea Cylapini, p. 61 

Eyes not rising appreciably above 
dorsum ot EAG. ners ncn ate in teoe 5 

CLAW 
HA/IR-L/IKE 
AROL/IUM 

— TARSUS 

MEMBRANOUS 
AROL/IUM 

PSEUDAROLI/A 
ABSENT 

23 
PSEUDAROLIA ABSENT 

| am 27 
: PSEUDAROLIA APPRESSED GaSe 

Fig. 19.—Head and body of Laseps hirtus. ee” 

Fig. 20.—Head and pronotum of Hespero- 

29 phylum heidemanni showing dorsal view of 
antenna at left, anterior flat view at right. 2 PSEUD - 

Y AROLI/A 

Fig. 21.—Head of Cylapus tenuicornis: A, : FLAP- LIKE 
28 lateral view; B, dorsal view. 

MIRID TARSAL CLAWS 

Fig. 23.—Monalocoris filicis. 

Fig. 24.— Largidea davisi. 

Fig. 25.—Diaphnidia pellucida. 

Fig. 26.— Pithanus maerkelii. 

Fig. 27.— Teleorhinus davisi. 

Fig. 28.— Dicyphus agilts. 

Fig. 29.— Dicyphus agilis. 

Fig. 22.—Head and pronotum of Semium 5. Pronotum as in fig. 22, with anterior 
hirtum: A, dorsal view; B, lateral view. fourth membranous, remainder vel- 

vety and dark, with a pair of con- 
2. Pronotum with anterior half flat, pos- spicuous, narrow membranous areas 

terior half swollen, fig. 181 (Bar- near anterior margin of dark por- 
beriella, p. 209)... .Capsinae, p. 131 tion; pleural area separated from 

Pronotum with only anterior fifth flat, notum by a suture (Semium, p. 75) 
Pesterior foursuitns forming a high, 8 = woes ep ee Orthotylinae, p. 74 
swollen area, fig. 137 (Cyrtopeltocoris, Pronotum otherwise, without a pair of 
OM 2) aera Orthotylinae, p. 74 narrow, membranous areas on a vel- 

3. Eyes attached to a stalk formed by a vety area; seldom with a suture 
round lateral projection of head; separating pleural areas and notum. 6 
head very wide and short, fig. 19 6. Antennae with second segment bilater- 
> 3 Lied ee eteen Labopini, p. 81 ally compressed, foliaceous, nearly 
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three times as high as wide, and 
black; third and fourth segments 
very short, fig. 20 (Hesperophylum, 
Polo) Ree eee Deraeocorinae, p. 64 

Antennae with second segment cylin- 
drical or almost so, or third segment 
three-fourths as ioue as second, fig. 
QE SSG Sash ah SO aie er Sit a ence a 

Tarsal claws with only a pair of straight 
hairs between them, figs. 30-41, 
sometimes also with a small, incon- 
spicuous, membranous area appressed 
to inner margin of claw, figs. 38- 
7. areca, a ae Re a aOR ane 13 

Tarsal claws with a pair of prominent, 
whitish, membranous lobes between 
them; these lobes either curved and 
fingerlike, figs. 54-67, or flaplike, 
IRCA Aci get Sun Resa be er 8 

Tarsal claws with membranous lobes 
fingerlike and arising from between 
bases of claws (true arolia); these 
either divergent, figs. 63-67, or con- 
vergent, figs. 54-62, at apex........ 9 

Tarsal claws with membranous lobes 
flaplike (pseudarolia), arising from 
inner margin of claw itself, figs. 42— 
53; frequently hooked to form a re- 
cess from which the pseudarolia 

~ Arolia etre at apex, figs. 54-62. 
SSA Ae gl, a Orthotylinae, p. 74 

Arolia divergent at apex, figs. 63-67. . . 10 

Pronotum with a prominent ridge run- 
ning from the postero-lateral corner 
of the pronotum almost to the anter- 
ior corner, fig. 69; and with pleural 
suture situated some distance from 
anterior margin and_ terminating 
under ridees: 2.2. - Mirinae, p. 124 

Pronotum with this ridge either absent 
or ee for Be a short dis- 
tance. spe eae 

Poe pontion ee peak aes fig. 
143, so that the eyes are situated 
their own length from pronotum 
(Collaria, p. 126)...Mirinae, p. 124 

Posterior portion of head short so 
that the eyes almost touch or do 
touch the pronotum, fig. 154....... 12 

Pronotum markedly widest at poster- 
ior margin, figs. 155, 180; hemelytra 
with corium and cuneus distinctly 
defined as sclerotized areas and set 
off from the apical membrane. ..... 

Capsinae, p. 131 

3: 

14. 

IS: 

16. 

Le): 

18. 
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Pronotum swollen at middle, this 
portion as wide as or wider than hind 
margin, fig. 142; hemelytra with 
corilum and cuneus merging so im- 
perceptibly with the membrane, 
which is partially sclerotized, that 
there is no line of distinction between 
them; includes both macropterous 
and brachypterous forms.......... 
sth Bie Suet A eee Mirinae, p. 124 

Calli greatly enlarged into a pair of 
broad humps occupying the anterior 
two-thirds of the central area of the 
pronotum, fig. 68..... Fulviini, p. 61 

Calli much smaller, fig. 70; pronotum 
not humped anteriorly, but usually 
considerably humped posteriorly. ..14 

Anterior margin of pronotum with a 
distinct, even, ringlike collar set off 
by a definite, deep groove, fig. 70. ..15 

Anterior margin of pronotum with- 
out a ringlike collar, fig. 77; at most 
with a flattened area, fig. 78....... 7. 

Pronotum narrowed to a distinctly 
necklike anterior portion; head nar- 
rowed posteriorly and appearing 
stalked; hemelytra colorless, trans- 
parent and glassy with a Y-shaped 
red or fuscous mark, fig. 98 (Hya/i- 
OAES. sso) ek nee Dicyphinae, p. 52 

Pronotum not greatly narrowed anter- 
iorly, figs. 70, 71; head sometimes 
narrowed posteriorly but not stalked, 
fig. 71; hemelytra not colorless and 
glassyin... ois o.5) or 16 

Eyes distinctly removed from posterior 
margin of head, fig. 71; pronotum 
with calli represented by a smooth, 
depressed shining area forming a 
second ~collar,” fig.-71> 7. 22a 
beitieay hee ar Sa Clivinemini, p. 64 

Eyes bordering on posterior margin of 
head, figs. 70, 105; pronotum with 
calli not depressed below level of 
adjacent area of pronotum........ 
Site: Te arom Sees Deraeocorinae, p. 64 

Anterior portion of pronotum set off by 
a dark, impressed line running from 
antero-lateral corner to posterior 
marzin of calli, hg. 72. .2 ee 
ibis saith srr BNE as Largideini, p. 63 

Anterior portion of pronotum without 
sucha lines figs. 77/5, /9\nae. 
ee Rue ae Nee Phylinae, p. 22 

Dorsal outline almost circular, fig. 99, 
and pronotum with narrow, ringlike 
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. 38.— Microphylellus modestus. 

. 39.— Psallus ancorifer. 

. 40.— Rhinocapsus vanduzeet. 
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MIRID TARSAL CLAWS 

30.—Fulvius brunneus. 

31.—Cylapus tenuicornis. 

32.— Hyaliodes vitripennis. 

33.— Deraeocoris nebulosus. 

34.— Deraeocoris pinicola. 

35.— Deraeocoris ruler. 

36.— Eurychilopterella luridula. 

37.— Eustictus venatorius. 

g. 41.—Criocoris saliens. 

Fig. 

Fig. 

Fig. 

Fig. 

Fig. 

Fig. 

Fig. 

Fig. 

Fig. 

Fig. 

Fig. 

Fig. 

Fig. 

Fig. 

Fig. 

Fig. 

Fig. 

Fig. 

Fig. 

42.— Microsynamma bohemanni. 

43.— Reuteroscopus ornatus. 

44.—Chlamydatus associatus. 

45.—Lopus decolor. 

46.— Orectoderus obliquus. 

47.—Coquilletiia mimetica. 

48.— Dicyphus famelicus. 

49.— Pycnoderes dilatatus. 

50.— Sixeonotus insignis. 

51.— Dicyphus discrepans. 

52.—Macrotylus sexguttatus. 

53.—Macrolophus separatus. 
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54.— Parthenicus vaccint. 

55.— Halticus bracteatus. 

56.— Halticus intermedius. 

57.—Strongylocoris stygicus. 

58.— Heterocordylus malinus. 

59.—Ceratocapsus modestus. 

60.— Labops hirtus. 

Fig. 

Fig. 

Fig. 

Fig. 

Fig. 

Fig. 

Fig. 

61.—I/nacora malina. 

62.— Orthotylus flavosparsus. 

63.— Sienodema tris pinosum. 

64.— Phytocoris lasiomerus. 

65.— Barberiella apicalts. 

66.— Lygus vanduzeei. 

67.— Platytylellus insitivus. 
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collar well marked, fig. 73 (Monaloc- 
oris, p. 58).......Bryocorinae, p. 58 

Either dorsal outline much more 
elongate, fig. 97, or pronotal collar 
ASEM trae. 0/8 5.26n Aen evan meee 19 

Tibiae without spines, only hair. Short, 
robust species, figs. 100, 101, with 
the pronotum greatly swollen poster- 
iorly and the areole demarked by a 
single, angulate, thick vein (Szxeo- 
notus, p. 59, and Pycnoderes, p. 60) 
oor Oat Mets Sees Bryocorinae, p. 58 

Tibiae with spines which project be- 
yond hair, fig. 17; either more 
elongate, slender species, fig. 97; or 
pronotum only moderately enlarged 
posteriorly, fig. 87; or areole divided 
into large and small parts, fig. 17. . .20 

Pronotum wide, without collar or 
collarlike area) figs. 7/7, 87.+:....... 
fe Nae ts eM Phylinae, p. 22 

Pronotum narrower, anterior portion 
somewhat necklike, with a collar or 

collarlike flat area, figs. 78, 97...... 21 

. Hind tarsi very long and slender, fig. 
74; second segment very long, claws 
Stine ee oe een oh one Dicyphinae, p. 52 

Hind tarsi stouter, figs. 75, 76; second 
segment not much longer than third. 22 

. Hind tibiae with a few black spines at 

apex, fig. 76; tarsal segments robust; 
tarsal claws long, figs. 46, 47, sharply 
Cutved atextreme APEXa> a4... 12) 

rae Se etn). veut Phylinae, p. 22 

Hind tibiae with no black spines at 
apex, fig. 75; tarsal segments bilater- 
ally compressed; tarsal claws short, 
figs. 52, 53, evenly curved from base 
REP eieY oe Pah ieee tee Dicyphinae, p. 52 

PHYLINAE 

KEY TO GENERA 

Pronotum nearly triangular with a 
more or less flattened apical collar, 
but this collar not set off from disk 
of pronotum by a distinct carina, 
fig. 78; abdomen usually constricted 
at base as in fies. 136... wees 2 

Pronotum wider without a flattened 
apical collar, figs. 77-79; abdomen 
never constricted at base......... 4 

. Second antennal segment strikingly 
clavate, its thickness at apex more 
than twice that at base; beak reach- 

10. 

. Second 

V ol. 22, °Ared 

ing almost to hind coxae; hemely- 
tra fully developed in both sexes. . . 
Moers scoala eee Teleorhinus, p. 52 

Second antennal segment linear or 
slightly thickened at apex, fig. 80; 
beak reaching middle coxae; females 
brachypterous or wingless........ 3 

antennal segment linear; 
pseudarolia attached at base of 
claw, free apically, fig. 47; females 
wingless. 2.4.2 Coquillettia, p. 52 

Second antennal segment slightly 
thickened at apex, fig. 80; pseuda- 
rolia completely jointed to claw, fig. 
46; females brachypterous........ 
RL ar ee ake eee Orectoderus, p. 52 

Cuneus white or very light yellow, 
with transverse black bar across 
middle; membrane dark brown or 
black, with prominent white mar- 
ginal spots, fig. 93; pseudarolia 
large, attached only at basal angles 
and extending free and parallel with 
claws to tips, fig. 52..5 )52 eee 
DE enh Macrotylus, p. 51 

Wings not marked as in fig. 93; pseu- 
darolia large and completely united 
with claws, fig. 46; or pseudarolia 
minute or wanting, figs. 38-43.... 5 

Vertex and pronotum bearing silvery, 
scalelike hairs, these hairs some- 
times in tufts.,........0 5 6 

Vertex and pronotum not bearing sil- 
very, scalelike hairs. .2) ao=aemee 11 

Head transverse, front vertical, not 
protruding in front of antennal 
bases as seen from dorsal aspect... 
SCR nae nas ee ee Rhinacloa, p. 50 

Head produced in front of antennal 
bases; fig."89'......2...5 eee 7 

Tylus sharply produced, apex acute, 
fig: OL): Be cien «eee Criocoris, p. 49 

Tylus not produced, apex blunt..... 8 

. Second antennal segment strongly 
thickened..... Atractotomus, p. 51 

Second antennal segment linear, not 
thicker than first segment........ 9 

Length of second antennal segment 
less than width of head across eyes 
Lae Ps mea: Lepidopsallus, p. 46 

Length of second antennal segment 
greater than width of head across 
GVESE Se sate eae tea: tn 10 

Pseudarolia attached only at base of 
claw, tip free and extending to 
middle of claw, fig. 43; color green- 
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Fig. 68.—Head and pronotum of Fulvius 
brunneus. 

Fig. 69.—Prothorax of Miris dolabratus, \at- 
eral aspect, showing the prominent lateral ridge 
characteristic of the Mirinae. 

Fig. 70.—Head and pronotum of Derae- 
ocoris nubilus. 

Fig. 71.—Head and pronotum of Bothynotus 
modestus. 

Fig. 72.—Head and pronotum of Largidea 
grossa. 
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Fig. 73.—Head and pronotum of Monaloc- 

oris filicts. 

Fig. 74.—Tarsi of Macrolophus tenuicornis. 

Fig. 75.—Tarsi of Dicyphus vestitus. 

Fig. 76.—Tarsi of Orectoderus obliquus. 

Fig. 77.—Head and pronotum of Plagiogna- 
thus albifacies. 

Fig. 78.—Pronotal disk of Orectoderus ob- 
liquus, &. 

Fig. 79.—Head and pronotum of Macrotylus 
amoenus. 



ish yellow, with large, well-marked, 3} 
darkibrown-ancasns 5 sa) nee ee 
Bee ee Reuteroscopus, p. 

Pseudarolia united with claw, fig. 39; 
color dark brown, or yellow with 
minute, darker markings......... 
Base Rad AIA ee NISC DS Psallus, p. 43 

Fig. 80.—Antenna of Orectoderus obliquus,o. 

Fig. 81.—Antenna of Rhinacloa forticornis, 
2. 

Fig. 82.—Antenna of Atractotomus magni- 
cornis. A, o&; B, 2. 

Fig. 83.—Head 
mann, o. 

Fig. 84.—Head of Plagiognathus blatchleyi, 

of Microsynamma  bohe- 

Cle 

Fig. 85.—Antenna of Rhinocapsus vandu- 
zee. 

Fig. 86.—Antenna of Microphylellus modes- 
tus. 

11. Length of second antennal segment 17. 
less than width of head across eyes; 
in species in which the two are al- 

most equal, hind femora not light 
with numerous dark Spotshecnrene. 12 

Length of second antennal segment 18. 
greater than width of head across 
eyes; in species in which the two are 
almost equal, hind femora light with 
numerous: darkspotsesc. 0... 14 

12. Femora light colored, with conspicu- 
ous black spots on ventral surface. . 
ed PRs ere Campylomma, p. 25 

Femora dark brown to black or en- 
tirely light, without dark spots....13 19. 

Intinois NaruraL History SurvEY BULLETIN 

14. 

5. 

16. 

Vol. 22, Art. 1 

Hemelytra black, with a transverse 
light mark extending across middle 
of clavus, fig. 92; male antennae 
with first and second segments 
greatly thickened, fig:)92 eames 
RL arr Alek Ae, Mee Leucopoecila, p. 50 

Hemelytra uniformly dark brown to 
black, never with a pale mark ex- 
tending across clavus; male anten- 
nae slender, scarcely thicker than in 
females see ae Chlamydatus, p. 25 

Pseudarolia large, projecting slightly 
beyond apices of claws, as in fig. 45; 
disk of prosternal xyphus depressed, 
and with elevated margins........ i 

Pseudarolia minute, not reaching tips 
of claws, figs. 40, 42; disk of pro- 
sternal xyphus convex, margins not 
elevated... 2)... ee 16% 

Rostrum not extending beyond hind 
coxae; head only mederately, ob- 
liquely produced...... Lopus, p. 51 

Rostrum extending to middle of ven- 
ter; head strongly produced anter- 
1On years, conciny ae Amblytylus, p. 51 

Margin of compound eye well sepa- 
rated from antennal fossa, minimum 
space between the two more than 
one-third as great as diameter of 
antennal fossa; margin of compound 
eye near antennal fossa almost 
straight, fig. 83... 2) 2 oe 
eee eg eee Microsynamma, p. 42 

Margin of compound eye almost or 
quite touching antennal fossa, min- 
imum space between the two not 
more than one-eighth as great as 
diameter of antennal fossa; margin 
of compound eye more or less 
emarginate near antennal fossa, 
fig. 84.5000 on 1 

Hind tibiae with dark spines, these 
spines without dark spots at bases. 18 

Hind tibiae with light yellow to almost 
colorless spines, or with dark spines 
having dark spots at bases........ 20 

General color bright yellowish green, 
with large, well-marked, dark brown 
areas; pseudarolia attached at base 
of claw, tip free and extending to 
middle of claw; fig: 43.7. eee 

i Bah ee en Reuteroscopus, p. 48 

General color dark red; or brown to 
black; pseudarolia completely 
united with claw, figs. 38-40...... i) 

General color dark red; second anten- 
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nal segment slightly swollen at 
apex, so as to become as wide as 
iestesecoMents MEGS .- ye een sss 
5 Geen ee Rhinocapsus, p. 40 

General color brown to black; second 
antennal segment linear, not so 
wide as first segment, fig. 86...... 

.Microphylellus, p. 40 

20. Eeerlcuron ae flattened, scalelike 
PRIUESCEMGE c's 3 Psallus, p. 43 

Mesopleuron always without flat- 
tened, scalelike pubescence....... 

..Plagiognathus, p. 26 

Campylomma Reuter 

Campylomma verbasci (Meyer) 

Capsus verbasci Meyer (1843, p. 70). 

Mate.-—Fig. 87. Length 2.50, width 1.10. 
General color pale testaceous to yellowish, 

mesoscutum and base of scutellum becoming 

Fig. 87.—Campylomma verbasci, 3. 

fulvous, disk of cuneus pale fuscous. Tylus, 

apical half of first antennal segment and 

slender area at base of second, large spots 

on femora and tibiae, black. Body beneath 

dark brown; clothed with simple, dusky to 

blackish pubescence. Membrane uniformly 
pale smoky. 

FemMAte.—Length 2.90; width 1.30. 
Host Prants.—In Illinois the common- 

est host is mullein (Verbascum sp.). This 

PLANT Bucs, or Miripak, oF ILLINOIS 25 

insect has been taken also on Verbena stricta 

and Brassica nigra. It is known to breed 

occasionally on apple (Pyrus malus) ; some- 

times it is attracted to colonies of aphids, 

where it feeds on their honeydew. 
KNowNn DIstRIBUTION. 

cies in the eastern United States and Can- 
ada. This species came originally from Eu- 

rope, but has long been established in North 

America. It is quite common almost every- 

were mullein grows. 

Iilirois Records.— One hundred seven 

males and 84 females, taken May 30 to 

Aug. 1, are from Antioch, Arcola, Bloom- 

ington, Delavan, Galena, Kankakee, Monti- 

cello, Mount Carroll, Starved Rock State 
Park, Urbana. 

Chlamydatus Curtis 

KEY TO SPECIES 

1. All femora black, with narrow areas 
at tips light yellowish; length 2.00- 
DO Orr ene ae Boy as hae suavis, p. 26 

Front and middle femora more or less 

Viellowaea te Nae ia De Sea oe meals 2 

2. Front and middle femora clear yellow, 
hind femora black with apex yellow; 
lent 2.50). 4: >. associatus, p. 25 

All femora black with apical one-third 
VEO nese ie aie pulicarius, p. 26 

Chlamydatus associatus (Uhler) 

Agalliastes associatus Uhler (1872, p. 419). 

Aputts.—Length 2.50, width 1.00. Body 

mostly black. Front and middle legs, hind 

tibiae and first two segments of all tarsi, 

yellowish. Third and fourth antennal seg- 

ments pale fuscous. 

Foop PLANT.—Ragweed (Ambrosia sp.). 

Known DistriputTion.—Commonly 

found in the United States and Canada 

wherever ragweed grows. 

Illinois Records.—N inety-nine males and 

86 females, taken May 14 to Nov. 1, are 

from Algonquin, Allerton, Alton, Amboy, 

Antioch, Bloomington, Centralia, Cham- 

paign, Chicago, Decatur, Delavan, Dubois, 

Elizabethtown, Galena, Galesburg, Graf- 

ton, Grand Detour, Grand Tower, Hardin, 

Harrisburg, Havana, Herod, Keithsburg, 

Lawrenceville, Monticello, Murphysboro, 

Normal, Oak Lawn, Oakwood, Oquawka, 

Oregon, Quincy, Rockford, Rockton, St. 

Anne, St. Joseph, Savanna, Springfield, 
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Starved Rock State Park, Tremont, Urbana, 

Zion. 

Chlamydatus suavis (Reuter) 

Agalliastes suavis Reuter (1876, p. 92). 

Aputts.—Length 2.28, width 0.97; slight- 
ly smaller than associatus (Uhler) ; entirely 

black except the tibiae, which are pale 

yellow. 

Foop PLant.—Ragweed (Ambrosia sp.). 

Known DistriputTion.—Connecticut, II- 

linois, Iowa, Kansas, New York and south- 

ward. 

Illinois Records. — Twenty-one males 

and 35 females, taken June 5 to Sept. 19, 

are from Algonquin, Alto Pass, Carbondale, 

Champaign, Darwin, Dixon, Dubois, Eliza- 

beth, Evergreen Park, Fountain Bluff, Free- 

port, Galesburg, Grand Tower, Havana, 

Herod, Metropolis, Mount Carmel, Mur- 

physboro, Rockford, Savanna, Starved Rock 

State Park, Urbana. 

Chlamydatus pulicarius (Fallen) 

Lygaeus pulicarius Fallen (1807, p. 95). 

Not as yet collected in Illinois; known 

from Michigan, Minnesota, New York. 

Plagiognathus Fieber 

KEY TO SPECIES 

1. Tibial spines pale, without black spots 
AEIDASES A Rr Gs ne Ananya tt neh alee) 

Tibial spines dark, with a black spot 
at base of each, these spots some- 
times obsolete near apices of tibiae. 3 

2. Almost colorless; first antennal seg- 
ment with two black lines; a black 
line near apices of dorsal and ventral 
margins of femora; hind femora with 
single black spot on anterior aspect 
BB Sade emote nigrolineatus, p. 34 

Color yellowish, antennae and femora 
without black lines; hind femora 
with a few small fuscous points on 
anitenon aces aay ytea. sericeus, p. 34 

3. Second antennal segment dark fuscous 

to black, sometimes slightly paler at 
middle, but always with more area 
black thar leh tac ene ee 4 

Second antennal segment chiefly pale, 
blackishvonlys at bases a1. Ae nol 

4. Cuneous partly or entirely black, 
never chietly brow meee ate c1. 8 <n 5 

10. 

11. 

Vol. 22, Art. 1 

Cuneus pale, or uniformly fulvous to 
dark brown, sometimes dusky at 
apex, but never distinctly black. ..20 

. Cuneus more or less pale at base..... 6 

Cuneus uniformly black like corium, 
rarely somewhat pale at fracture. . .13 

Scutellum partly or completely pale, 
sometimes pale only at apex or 
along lateral margins, .2 98) eee vi 

Scutellum uniformly black.......... 10 

Scutellum black along median line, 
with variable light-colored areas at 
margins... J. cb. se 
.....0bscurus var. obscurus, p. 32 

Scutellum pale along median line, 
sometimes pale only at apex, or 
almost entirely light colored with 
only basal angles blackish........ 8 

Rostrum short, scarcely reaching 
bases of middle coxae; pronotal disk 

with broad, dark stripes, leaving 
median line and lateral margins pale 
yellows 5 oy eee gleditsiae, p. 37 

Rostrum extending to hind coxae.... 9 

Femora pale to light yellowish brown, . 
hind pair with two rows of promi- 
nent black spots, these spots some- 
times obscured with darker color; 
hind femora never noticeably black 
at base and pale in middle; cuneus 
pale at base and along outer mar- 
gin; length 3:90-4:50) -=)2ee 
Roth St Nive ee oe flavoscutellatus, p. 32 

Femora pale to black, usually black at 
base and pale in middle; in dark 
specimens femora black with only 
apices pale; cuneus pale at base, but 

not along outer margin; length 3.80 
-4.00. . politus var. flaveolus, p. 29 

Pronotum and hemelytra black; cu- 
neus with a small, light-colored spot 
at base, or with apex paler than 
bases. ceo. oo eee 11 

Pronotum pale at posterior margin, 
corium chiefly light yellowish brown 
or ivory white, but with a large, 
somewhat ovate, fuscous spot on 
apical half; cuneus pale, with a 
small black spot at apex........-. 
... .obscurus var. fraternus, p. 32 

Femora yellowish, with one or two 
rows of black spots on anterior face, 
pubescence yellowish to golden; 
length 4.00 aR. =. cuneatus, p. 34 

Femora black, pale at apices........ 12 
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Cuneus pale only on base; pubescence 
write length 3250: 6.2. 4..0.-.45.-.- 
Be ioh te politus var. politus, p. 29 

Cuneus pale at apex and along outer 
margin; pubescence yellowish to 
pptieten 7 bec. Ac 25, 8e 8 cuneatus, p. 34 

Rostrum and legs chiefly yellowish, 
femora with black spots, or with 
Blick spots’and limes... ....0..... 14 

Rostrum and legs black or obscured 
with very dark brown............ 16 

Hind femora with black line above 
and one on ventral margin of apical 
half, also four or five black spots on 
BiareminidSNeCh it S00, 0. betes ea 2 
..annulatus var. annulatus, p. 34 

Hind femora without black lines above 
Pa ELON R ae NE a As mes Marys 2 LD 

. Length 3.80-4.00; legs orange yellow, 
hind femora with four or five black 
spots on antero-dorsal line, a second, 
less conspicuous row of does just 
beneath, and a single spot just below 
at muddle orapicalialits 1796s: 
aes Paci as eet negundinis, p. 33 

Length 3.00; legs yellowish, femora 
with wei rather inconspicuous, 
fuscous dors arranged in series on 
anterior face...... repetitus, p. 40 

Femora, tibiae and antennae very 
dark brown; third antennal segment 
dusky to fuscous, scarcely paler 
than second segment; hemelytra 
very dark brown, somewhat trans- 
lucent, pubescence yellowish to 
pusey= leneth 4.005. 665.4 ..070: 

1 Be te ene laricicola, p. 39 
Femora black except at extreme tips; 

tibiae pale, with prominent black 

Length of second antennal segment 
less than width of head Ee width 
> he 

Length of paced Bena Peemiedt 
greater than width of head plus 
BRE UONVELEOK 6 oneness ev ge-o ts 19 

Deep black, strongly shining, with 
white pubescence; length 3.00..... 

pedis’ nigronitens, p. 30 
Very dark brown, moderately shining, 

with golden yellow pubescence; 
femeeny 5.50) oo... .% cornicola, p. 38 

Rostrum extending to hind coxae; 
very dark brown, sometimes slightly 
translucent at cuneal fracture..... 

..annu- 

i) at 

tO ~I 
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latus var. nigrofemoratus, p. 34 
Rostrum extending only to middle of 

intermediate coxae; black, cuneus 
uniformly black like corium....... 
x hs Eee see ee nigritus, p. 34 

Rostrum short, not attaining posterior 
margin of sternum or base of middle 
coxae; frons with quadrate black 
spoton’ eteher side. Si teas ers 
Pay BOS eA saa gleditsiae, p. 37 

Rostrum extending to or beyond mid- 
dle Coxae nr: tah: sans, J aepeoe 21 

. Length of second antennal segment 
equal to or less than width of pro- 
notume At bases. 7 2Mws a>. + pee 

Length of second antennal segment 
greater than width of pronotum at 
BaSe iin cepa gee cnt te Man reece 26 

Rostrum not extending beyond middle 
GORAS A or Penge brevirostris, p. 33 

Rostrum extending beyond middle 
CORA S.A cea ee 

Femora very dark brown, without 
definite spots...... cornicola, p. 38 

Femora with fuscous spots on anterior 
face, or uniformly pale with spots 
fadistinet OF Absent... an. aes 24 

Hind femora with two rows of fuscous 
spots on anterior face; body dull 
yellowish brown, with lower half of 
head and under surface of body 
Blache os eds eh tat ce fulvidus, p. 37 

Hind femora with fuscous spots either 
grouped on distal half, or absent, a 
dark line forming above; body pale 
to greenish yellow, ventral surtace 
Ol GARE me i) 25 12 hin s Saree 25: 

Pronotum and hemelytra uniformly 
light yellowish brown or greenish. . 
..blatchleyi var. blatchleyi, p. 35 

Basal half of pronotal disk, apical 
half of corium, and disk of clavus 
darkened with dark yellowish brown 

First antennal segment mostly pale; 
narrow area at base and two setiger- 
ous spots on apical half black... ... 
Ee et PAPEL i albifacies, p. 35 

First antennal segment entirely black. 

. Rostrum not extending beyond middle 
COR AG) He Ae i let ries ee tate 28 

Rostrum extending beyond middle 
CORA. 42 8h ae Be ene ee 29 

Body and wings uniformly straw 
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colored or slightly tinged with vel- 
lena cme eee atricornis, p. 35 

Body dark; hemelytra black, basal 

one-third to one-half of embolium 
and corium pale, rarely dark; cu- 
neus pale to fulvous, apex frequent- 

ly dusky; length 4.30-4.70........ 
Pctac tai eee: brevirostris, p. 33 

Hemelytra without pale areas; gen- 

eral color light yellowish brown; 

tylus, lora and sternum black..... 

Mialee gt mise nee Se es rosicola, p. 36 

Hemelytra fuscous with pale areas. . .30 

Pale area of corium limited by claval 
suture; smaller forms, length 3.70- 
ANGI Waser Retiree tee Nast .0) eee Laas 
obscurus var. albocuneatus, p. 32 

Pale area of corium limited by radial 
vein; females with fuscous area on 
apical half of corium divided into 
two spots by pale stripe which ex- 
tends along radius and joins that of 
cuneus; larger forms, length 4.50- 
AON nace ara ceer alboradialis, p. 31 

Scutellum, and usually entire dorsum 
ISUWC IIA MACK 5 oars ects yvA eta 32 

Scutellum pale or light yellowish 
brown, sometimes dark brown, tre- 
quently the median line blackish, 
but the basal angles distinctly 
paler; hemelytra more or less pale, 
in darkest forms very dark brown, 
but always somewhat translucent. .42 

. Hemelytra uniformly brownish and 
translucent; thorax and scutellum 
black........suffuscipennis, p. 40 

Hemelytra uniformly black, or black- 
ish-with) paler arease. see eo 33 

Cuneus very light yellow or reddish. .34 
Cuneuszehietty, black... ioe. 36 

Femora mostly black, only bases and 
narrow area at tips pale..... albo- 
notatus var. albonotatus, p. 31 

Femora pale or reddish, with two rows 
of prominent black spots on anterior 
face; posterior aspect also spotted 
withrblackar Pi 25, cesuaee cao ee ese 35 

Cuneus and femora more or less red- 
dishi.s.02: tinctus var. tinctus, p. 31 

Cuneus straw colored or yellowish. . . 
ee) eae tinctus var. debilis, p. 31 

Femora pale or fulvous, usually 
spotted with: black?.0 22.5 .. 37 

Femora black, pale only at apices. . . .40 

. First antennal segment mostly pale, 

38. 

39): 

40. 

41. 

43. 

44. 

45, 

Vol. 22, Arid 

black only on base; hind femora 
pale, a single black spot on lower 
margin near apex... ...davisi, p. 38 

First antennal segment mostly black, 
small area at apex pale; hind femora 
with two rows of prominent black 
spots on anterior face... eemar 38 

Rostrum not extending beyond middle 
COKGE 7... .eleee a punctatipes, p. 39 

Rostrum extending beyond middle 

Cuneus pale at base... 2 eeeee 
ete eet dispar var. dispar, p. 39 

Cuneus uniformly black. eee 
Be. eee dispar var. crataegi, p. 39 

Length of second antennal segment 
just equal to width of head across 
eyes, first and second segments 
equally thick...... syrticolae, p. 31 

Length of second antennal segment 
distinctly greater than width of 
head... 3.20) )..0245. 20 41 

Cuneus pale at base; second antennal 
segment with basal one-fourth 
black: body narrower); yee 
pee Ske Nall tee ae pallidicornis, p. 30 

Cuneus uniformly black like corrum; 
sécond antennal segment with a 
narrow black area at base, apex 
dusky; body more ovate, deep 
black, strongly shining. 3) see 
Litissssee.. 2... HAaviCGER tapas 

2. Dorsum uniformly greenish yellow, 
clothed with prominent — black 
pubescence; bases of first and sec- 
ond antennal segments black, a 
second black annulus present near 
apex of first segment. — ee eeeee 
SAGE oe chrysanthemi, p. 31 

Dorsum darkened or marked with 
fuscous; pubescence pale; antennae 
not marked as. above. 2.455 43 

Second antennal segment uniformly 
pale, sometimes with a narrow 
dusky area at base. .. .- 2222p 44 

Second antennal segment black at 
bas@u: aot. Si 2eol) 2 eee 46 

First antennal segment pale; dorsum 
pale, thickly dotted with minute 
reddish brown or dusky brown 
Spots. Ao: ee guttulosus, p. 40 

First antennal segment black; scutel- 
lum and cuneus pale; femora with 
black: spots. qo: >. Seep 45 

Scutellum and cuneus pale.......... 
nui a ant aE albatus var. albatus, p. 36 



September, 1941 

46. 

48. 

49. 

50. 

=) 

Median line of scutellum and apical 

half of cuneus blackish........... 

Bee. albatus var. vittiscutis, p. 36 

Scutellum uniformly colored, or with 
median line paler than basal angles .47 

Scutellum with median line blackish, 
darker than lateral areas, which are 
yellowish or light brown.......... 50 

. Femora rather uniformly dark except 

at apices, black spots indistinct; 
scutellum uniformly colored, usual- 
ly dark yellowish brown or walnut 
colored, similar to dorsum........ 
=) ajo Reece ae cornicola, p. 38 

Femora pale or light yellowish brown, 
with distinct lines of black spots. . .48 

Length of rostrum less than width of 
pronotum; length of second anten- 
nal segment only slightly greater 
than width of head; length 3.30... 
Jeo) ARR a aera delicatus, p. 37 

Length of rostrum distinctly greater 
than basal width of pronotum; 
length of second antennal segment 
nearly equal to width of head plus 
width of vertex; length 4.10...... 49 

Calli and two longitudinal stripes on 
corium black; cuneus black, with 
imareiis pales... 
....8alicicola var. salicicola, p. 36 

Dorsum uniformly pale, brownish 
markings only very faintly indi- 
CHIERC 5 Cie ee 
....Salicicola var. depallens, p. 36 

Cuneus uniformly light colored... ... 51 
Cuneus brownish or black at apex. . .52 

Rostrum scarcely attaining hind mar- 
gins of middle coxae; propleura 
clothed only with slender pubes- 
cence; femora distinctly spotted 
with black although these dots at 
times are slightly obscured at apex. 
Reet, repletus var. repletus, p. 38 

Rostrum extending beyond middle 
coxae; propleura clothed with silky 
pubescence; femora more or less 

black on apical half, but black areas 

...albonotatus var. compar, p. 31 

. Rostrum attaining hind margins of 
posterior coxae; basal half of cortum 
and more or less broad area on 
either side of claval suture white; 
paler areas never brownish, darker 
atedsr distinctly black. 2.5... ...%. 
tor 1 a re similis, p. 37 

Kwnicut: PLant Bucs, or Miripaer, or ILLINots 29 

Rostrum not attaining hind margins 
of" posterion coxaesn aaer acces: 2) 

53. Hemelytra, except along basal half 
of radius, dark brown or yellowish 
brown; most of dorsum dull yellow- 
ish brown to tawny, sides of pro- 
notal disk and median line of scutel- 
lum dark brown....... caryae, p. 38 

Hemelytra black, outer half of clavus, 
basal half of cortum and area ex- 
tending along clava] suture to apex 
pale and’ translucent. 2.4.2.0 2%: 
See: repletus var. apicatus, p. 38 

Plagiognathus politus Uhler 

Plagiognathus politus Uhler (1895, p. 52). 

Mave.—Length 3.50, width 1.30; ovate, 
shining black; clothed with simple, pale or 

white pubescence. Femora dark fuscous to 

black, apices pale. Rostrum yellowish at 

middle, apex slightly surpassing hind coxae. 

Antennae black, tip of first segment pale, 

third and fourth pale or tinged only with 

fuscous. Tibiae pale or yellowish, with bases 
darker, and tibial spines with black spots 

surrounding their bases. 

FEMALE.—Length 3.80, 

similar to male but more 

Adults appearing after July, apparently 

of the second brood, are lighter in color, 

usually having the scutellum and mesal areas 

of the pronotum straw colored. They do not 

differ structurally from the typical form 

and belong to the variety flaveolus Knight 
(1923d, p. 434). 

Foop PLANTs.—Ragweed (4 mbrosia sp.), 

goldenrod (Solidago sp.) and other herbace- 

ous plants, particularly composits; reared 

from apple (Pyrus malus), where the 

nymphs fed on the tender foliage. In Illi- 

nois, specimens have been taken also on 

hickory (Carya sp.), willow (Salix sp.), 

birch (Betula sp.), cypress (Taxodium 

distichum), oak (Quercus sp.), hazelnut 

(Corylus sp.), red cedar (Juniperus vir- 

giniana), coralberry (Symphoricarpos orbi- 

culatus), locust (Robinia pseudoacacia) and 

pine (Pinus strobus). 

Known DistrisuTioN.—Commonly dis- 

tributed east of the 100th meridian. 

Illinois Records.—Four hundred forty- 

six males and 505 females, taken June 2 to 

Nov. 1, are from Albion, Algonquin, Aller- 

ton, Alton, Alto Pass, Amboy, Anna, An- 

tioch, Beverly Hills, Bloomington, Bluff 

Springs, Browns, Bureau, Carbondale, 

width 1.60; very 

robust. 
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Champaign, Charleston, Chicago, Cypress, 

Danville, Darwin, Decatur, Delavan, Dol- 

son, Dubois, Eichorn, Elizabethtown, Equal- 

ity, Forest Park, Fountain Bluff, Fox Lake, 

Freeport, Galena, Galesburg, Glencoe, Gol- 

conda, Grand Detour, Grand ‘Tower, 

Grandview, Grayville, Hamilton, Hardin, 

Harrisburg, Havana, Herod, Hillsboro, 

Homer, Joliet, Jonesboro, Kampsville, 

Kankakee, Kansas, Kappa, Karnak, Keiths- 

burg, Lawrenceville, Mahomet, Makanda, 

Marshall, Mason City, McClure, Mere- 

dosia, Metropolis, Monticello, Mounds, 

Mount Carmel, Mount Forest, Muncie, 

New Milford, Newton, Normal, Oakwood, 

Oquawka, Oregon, Palos Park, Paxton, 

Quincy, River Forest, Rockford, Rockton, 

St. Anne, St. Joseph, Seymour, Shawnee- 

town, Sparland, Springfield, Starved Rock 

State Park, Ullin, Urbana, Vienna, Volo, 

Ware, Warren, Warsaw, Waukegan, West 

Union, White Heath, White Pines Forest 

State Park, Willow Springs, York, Zion. 

Plagiognathus pallidicornis Knight 

Plagiognathus politus var. 
Knight (1923d, p. 435). 

This species is allied to politus Uhler, but 

is easily to be distinguished by its pale anten- 

nae and shorter rostrum. 

Matve.—Length 3.50, width 1.47. Head 
width 0.71, vertex 0.37. Antennae, first 

segment, length 0.24, black; second, 0.91, 

pale, black at base; third, 0.65, pale; fourth, 

0.39, pale. Rostrum, length 1.21, reaching 

only to middle of hind coxae. General color 

black, moderately shining, pubescence pale, 

base of cuneus with a narrow, pale area; 

ventral margin of propleura, mesoepimera 

and ostiolar peritremes white. 

FEMALE.—Length 3.40, width 1.56; slight- 

ly more robust but very similar to male in 

color and pubescence. 

Known DistripuTION.—Connecticut, II- 

linois, Maine, Massachusetts, Minnesota, 

New Hampshire, New York, Ontario. 

Illinois Records.—AntTiocH: July 5-7, 
1932; Prison” ¢¢ al. 1 es" Aug. 1, 1930, 

Frison, Knight & Ross, 124,19. 

pallidicornis 

Plagiognathus nigronitens Knight 

Plagiognathus 
p. 435). 

This species is slightly smaller than poli- 

tus Uhler, with a shorter rostrum; the body 

Knight (1923d, nigronitens 

Vol. 22, Art. 1 

is shining black, with the cuneus uniformly 
black like the corium. 

Mate.—Length 3.00, width 1.20. Head 
width 0.64, vertex 0.33, Rostrum scarcely 

attaining posterior margin of middle coxae. 

Antennae, first segment, length 0.22, black; 

second, 0.78, black, extreme tip pale; third, 

0.66, pale; fourth, 0.45, dusky. Pronotum, 

length 0.53, width at base 1.03. Hemelytral 
margins very slightly arcuate; uniformly 

black, shining; cuneus never pale at base; 

clothed with pale yellowish pubescence. 

Membrane uniformly pale fuscous, a pale 

triangular spot bordering cuneus. Legs 

black, femora light in color at extreme tips; 

tibiae yellowish, spines with black spots at 

bases, hind pair becoming infuscated on 

basal one-third. 

FEMALE.—Length 3.00, width 1.30; very 

slightly more robust than male but very 

similar in coloration. 

Foop PLant.—Ragweed (Ambrosia sp.), 
sunflower (Helianthus sp.). 

Known Distrisution.—Colorado, I[li- 

nois, Michigan, Minnesota, Mississippi, 

New Jersey, New York, Ohio, Ontario, 

South Dakota. 
Illinois Records.—Eighteen males and 

28 females, taken May 12 to Aug. 1, are 

from Antioch, Champaign, Dubois, Fountain 

Bluff, Goreville, Grand Tower, Metropolis, 

Muncie, Oakwood, Vienna, Volo. 

Plagiognathus flavicornis Knight 

Plagiognathus flavicornis Knight (1923d, 
p. 436). 

This is larger and more robust than nigro- 

nitens Knight and about the same size as 

politus Uhler, but the second antennal seg- 

ment is pale except for a narrow area at 

the base; the cuneus remains uniformly 

black like the corium. 

Mare.—Length 3.50, width 1.60. Head 
width 0.73, vertex 0.38. Rostrum scarcely 

attaining hind margins of middle coxae. 

Antennae, first segment, length 0.28, black, 

apex pale; second, 1.16; third, 0.83, fuscous; 

fourth, 0.55. Pronotum, length 0.61, width 

at base 1.16. General color black, shining, 

including basal margin of cuneus; clothed 

with yellowish to dusky pubescence. Mem- 

brane and veins uniformly dark fuscous. 

Legs black, tips of femora pale; tibiae pale; 

knees and spot at base of spines black; spots 

much reduced or absent on apical one-third. 

FEMALE.—Length 3.30, width 1.60; very 

—— 
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similar to male in coloration but more robust 

in form. 

Foop PLANtT.—Sweet gale (Myrica gale). 

Known DistripuTion.—lIllinois, Massa- 

chusetts, Minnesota, New York. 

Illinois Records.—AntTiocH: July 5-7, 
feet. Ft. Prison; 1 ¢.;~Aug. 1, 1930, 

Frison, Knight & Ross, 3 ¢. CrEpar LAKE: 

Aug. 4, 1906, bog, 39. Sun Lake: Aug. 9, 

1906, bog, 19. 

Plagiognathus chrysanthemi (Wolff) 

Miris chrysanthemi Wolff (1804, p. 157). 
Plagiognathus viridulus Reuter (1878, p. 74). 

Known only from eastern Canada, New 

England states, New York, Pennsylvania; 
Europe. Feeds on the oxeye daisy, Chrys- 

anthemum leucanthemum. 

Plagiognathus alboradialis Knight 

Plagiognathus alboradialis Knight (1923d, 
p. 439). 

Known from British Columbia, Connecti- 

cut, Maine, Newfoundland, New Hamp- 

shire, New York, Ontario, Vermont. 

Plagiognathus syrticolae new species 

This runs to favicornis Knight in my key 

(Knight 1923, p. 431), but is distinguished 

by the shorter and thicker second antennal 

segment which, in length, just equals the 

width of the head. 

Matve.—Length 3.30, width 1.25. Head 

width 0.69, vertex 0.34. Rostrum, length 

1.08, reaching close to hind margins of hind 

coxae, dark fuscous, paler at middle. Anten- 

nae, first segment, length 0.19, black; second, 

0.69, equal in thickness to first, yellowish, 

black at base, with close, pale pubescence; 

third, 0.43, yellowish; fourth, 0.31, pale. 

Pronotum, length 0.52, width at base 1.00. 

General color black, moderately shining; 

pubescence pale, with a few fuscous hairs 

on corium and cuneus. Legs fuscous, tips 

of femora paler, tibiae pale yellow, spines 

black, fuscous spots at bases of spines some- 

times rather small, tarsi pale, apices fuscous. 

FEMALE.—Length 3.60, width 1.50. Head 
width 0.69, vertex 0.36. Antennae, first seg- 

ment, length 0.22; second, 0.69, third, 0.43; 

fourth, 0.30. Very similar to male in form, 

color and pubescence. 

Host PLant.—Sand willow (Salix syrtic- 
ola), a willow known only from the shores 

of the Great Lakes. 

, OR Miripak, oF ILLINOIS 31 

Holotype, male. —Waukegan, IIl.: July 
6, 1932, on Salix syrticola, T. H. Frison 

et al. 

Allotype, female. —Same data as for 
holotype. 

Paratypes.—Same data as for holotype, 
ZS atS >. 

Plagiognathus albonotatus Knight 

Plagiognathus albonotatus 
p. 437). 

This is nearly the same size as politus 

Uhler, but is slightly more robust; the 
second antennal segment, except for its base, 

the cuneus, and the basal one-third or more 
of the corium, are pale. 

Mave.—Length 3.50, width 1.50. Head 

width 0.71, vertex 0.36. Rostrum reaching 

hind coxae. Antennae, first segment, length 

0.28, black; second, 1.00; third, 0.70; fourth, 

0.47. Pronotum, length 0.57, width at base 
1.11. General color black, basal one-third 

of embolium and corium, and portion of 

the adjacent area on clavus, pale; mem- 

brane uniformly fuscous; body clothed with 

pale yellowish pubescence. Legs black; tibiae 

pale; knees, spines and spot at base of each 

spine, black; spots absent or much reduced 

on apical one-third of tibiae. 

FemMALE.—Length 3.40, width 1.60. Very 

similar to male, but slightly more robust. 

Pronotal disk frequently with pale spot on 

middle. Sides of venter more or less pale. 

Specimens with more extensive pale areas 

than the typical have been designated compar 

Knight (1923d, p. 438); the two have been 

found to occur together in Illinois. 

Foop PLant.—Meadow-sweet (Spiraea 

salicifolia). 

Known DistriputTion.—Colorado, IIli- 

nois, Maine, Minnesota, New York, North 

Dakota, Ohio. 

Illinois Records.—ANTIOCH: 

193520 *Frison. ct ale lo. oO} 

ILLINOIS: 19. 

Knight (1923d, 

July 5-7; 

NorTHERN 

Plagiognathus tinctus Knight 

Plagiognathus albonotatus var. tinctus Knight 
(1923d, p. 437). 

The size and color in this species are sug- 

gestive of albonotatus Knight, but the pale 
areas are tinged red. 

Matce.—Length 3.70, width 1.50. Head 

width 0.69, vertex 0.30. Rostrum just reach- 

ing hind margins of middle coxae. Antennae. 
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first segment, length 0.22; second, 0.86, pale, 

narrow area at base black; third, 0.53, pale; 

fourth, 0.34. Pronotum, length 0.58, width 

at base 1.08. Body black; basal one-third 

of corium and embolium, adjacent area of 

clavus, cuneus and vertex, pale, but hypo- 

dermis tinged reddish; clothed with pale 

yellowish pubescence. Membranes fuscous, 

pale on veins and near apex of cuneus. Legs 

pale to reddish, hind femora with two rows 

of black X markings. 

FEMALE.—Length 3.50, width 1.50; very 

similar to male in form and coloration. 

Paler specimens lacking red in the hypo- 

dermis, referable to variety debilis Blatch- 

ley (1926, p. 941), were taken in company 

with the typical form. 

Host Pxiant.—Sandbar willow (Salix 

longifolia). A single Illinois specimen was 

taken on red cedar (Juniperus virginiana), 

but probably did not feed on that plant. 

Known DistrispuTion.—lllinois, Lowa, 

Minnesota, Ohio, Pennsylvania. 

Illinois Records. — GALESBURG: 
19. Granp Detour: July 2, 1932, on 

Salix sp., Dozier & Mohr, 42, 69. Ha- 

VANNA: June 23, 1926, Frison & Hayes, 

1¢. KampsviILLE: June 10, 1932, on Ju- 

niperus virginiana, H. L. Dozier, 12. 

MarsHa.L_: June 14, 1933, Frison & Ross, 

1¢,19. MonrTiceLto: July 19, 1932, on 

Salix sp., T. H. Frison, 19. PropHets- 

June, 

TOWN: July 7, 1925, 2. H. Frison; 1 4. 
Rockrorp: July 5, 1932, on Salix sp., 

Dozier & Mohr, 19. Urpana: Sept. 1, 

1930s dese Bison. 1 a 

Plagiognathus flavoscutellatus Knight 

Plagiognathus flavoscutellatus Knight (19234, 
p. 440). 

This may be distinguished by its pale 

scutellum and fulvous femora with two rows 

of black spots. 

Mave.—Length 4.40, width 1.67. Head 
width 0.80, vertex 0.36. Rostrum reaching 

to middle of hind coxae. Antennae black; 

first segment, length 0.31; second, 1.43; 
third, 0.88; fourth, 0.47. Pronotum, length 

0.68, width at base 1.29. General color 

black; basal half of embolium and corium, 

apex of embolium, base and outer margin of 

cuneus, pale to yellow, pale color on corium 

limited by radial vein. Membrane uniformly 

fuscous, spot bordering apex of cuneus and 

veins pale or yellowish. Legs fulvous to dark 

brown; femora with two rows of black spots 

V ol. 22; Arta 

on anterior face, irregularly spotted on pos- 

terior face. 

FemaLe.—Length 4.30, width 1.70; more 

robust than male, usually pale areas broader. 

Scutellum except base, area just before calli, 

and slight vitta on median line at base of 

pronotal disk, pale. Embolium, claval su- 

ture, anal ridges joining with base of cuneus, 

pale. Legs more fulvous than in male. 

Foop PLiant.—Sandbar willow (Salix 

longifolia). 

Known DistripuTIon.—New England 

states westward to Iowa, Minnesota and 

Nebraska. 

Illinois Records.—Eighteen males and 12 

females, taken June 1 to July 8, are from 

Beardstown, Elizabeth, Freeport, Grand 

Tower, Mount Carmel, Oakwood, Proph- 

etstown, Thebes, West Union, White 

Heath. 

Plagiognathus obscurus Uhler 

Plagiognathus obscurus Uhler (1872, p. 418). 

FEMALE.—Fig. 88. Length 4.40, width 

1.69; larger and more elongate than albo- 
notatus Knight, moderately shining, with 

pale yellowish pubescence. Rostrum scarcely 

reaching hind margins of posterior coxae. 

Antennae fuscous to black, first segment 

3 y Se 

Fig. 88.— Plagiognathus obscu rus. 
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pale at extreme apex. Pronotum blackish, 

calli and central area of disk pale; scutellum 

black, lateral margins more or less pale; 

sternum, pleura and ostiolar peritremes 

black. Hemelytra mostly black; basal one- 

third of embolium and corium, and adjacent 

area of clavus, pale; cuneus pale, but apex 

distinctly blackish. Legs pale to yellowish; 

base of hind coxae, line on apical half of 

dorsal margin of femora, and two rows of 

spots just beneath, black. Venter blackish, 

more or less pale on sides. 

Known Distrinution.—Colorado, Illi- 

nois, Massachusetts, Michigan, Minnesota, 

New York, Nova Scotia, Quebec. 

An extremely light form of this species 

in which the cuneus is uniformly pale or 

yellowish, and in which broad, pale areas 

are sometimes present on the dorsum, is the 

variety albocuneatus Knight (1923d, p. 438). 

Those specimens of this species having the 

scutellum entirely black may be designated 

variety fraternus Uhler (1895, p. 51). This 

variety was originally described as a species, 

but the examination of a large amount of 

material, from Colorado as well as the east- 

ern states, has led to the conclusion that 

fraternus is nothing more than a variety of 

obscurus. In Illinois material, intergrades 

occur between all these varietal forms, which 

are found together in the field. 

Illinois Records.—Fifty-four males and 

60 females collected June 2 to Sept. 13 are 

from Algonquin, Antioch, Elizabeth, Fox 

Lake, Frankfort, Galena, Mason City, 

Rockton, Rosiclare, Savanna, Starved Rock 

State Park, Urbana, Volo, Waukegan, Zion. 

Plagiognathus negundinis Knight 

Knight (1929d, Plagiognathus negundinis 
p20). 

This species is allied to annulatus Uhler, 

but differs in having a longer second anten- 

nal segment which, in the male, equals or 

slightly exceeds the width of the pronotum 

at its base. 

Mave.—Length 4.00, width 1.36. Head 
width 0.72, vertex 0.37. Rostrum reaching 

to middle of hind coxae. Antennae black; 

first segment, length 0.27; second, 1.20; 

third, 0.75; fourth, 0.35. Pronotum, length 

0.62, width at base 1.17. General color 

black, vertex pale. Legs orange yellow, hind 

femora with a row of four or five black 

spots on antero-dorsal line, also one spot on 

median line of anterior face at middle of 
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apical half, sometimes with two or three 

smaller dots, and two subapical black spots 

beneath; tibiae yellow; knees, spines, and 

spots at bases of spines, black. Clothed with 

recumbent, yellowish to dusky brown pubes- 
cence. 

FEMALE.—Length 3.80, width 1.40; very 

similar to male in pubescence and coloration. 

A variety, fulvotinctus Knight (1929d, 

p. 264), is known from Iowa; it differs 

from the typical negundinis in that the em- 

bolium, basal half of corium, outer margin 

of clavus on basal half, and basal half of 

cuneus are pale to orange yellow 

Foop PLant.—Box Elder (Acer negun- 
do). 

KNOWN 

Minnesota. 

Illinois Records—Fox LAKE: June 10, 

1936, Ross & Burks, 1g. GALENA: June 
30, 1932, Dozier & Mohr, 1¢, 19. Ha- 

VANNA: May 31, 1933, C. O. Mohr, 2¢, 

30> ;OGUAWKA: June: 13,0-1932, (Hck. 

Dozier, 29. PuTNAmM: June 2, 1933, Mohr 

& Townsend, 24,19. URBANA: June 20, 

1932, Frison & Ross, 19. Voto: July 8, 

1932, Ross, Dozier & Mohr, 1 2. 

DistriguTIOoN.—lllinois, Iowa, 

Plagiognathus brevirostris Knight 

Knight (1923d, Plagiognathus brevirostris 
p. 441). 

The general aspect of this species is very 

similar to that of obscurus var. albocuneatus 

Knight, but it is larger and more elongate 

and the cuneus usually is tinged with ful- 

vous; it is distinguished by the short ros- 

trum, which does not reach the hind margins 

of the middle coxae. 
Matce.—Length 4.60, width 1.80. Head 

width 0.79, vertex 0.37. Rostrum reaching 
middle of intermediate coxae. Antennae, 

first segment, length 0.35; second, 1.43; 

third, 1.00; fourth, 0.54. Pronotum, length 

0.63, width at base 1.26. General color 

black, moderately shining, embolium and 

basal half of corium pale, dark color fre- 

quently invading apical half of embolium, 

sometimes pale color extending along claval 

suture to anal ridge; cuneus pale, usually 

tinged with fulvous; apex sometimes dusky. 

Legs black, femora frequently with rather 

broad, pale area at base; tibiae pale; knees, 

spines and spots at base black. 

FEMALE.—Length 4.00, width 1.89; short- 

er and more robust than male; legs with 

broader pale areas. 



34 Ittinois NarurAL History SurvEY BULLETIN 

Known DistrripuTion.— Newfoundland 

and the New England states, westward to 

Michigan, Illinois and Minnesota. 

Illinois Record—ANTIOcH: June 10, 

1933, Mohr & Townsend, 22, 39. 

Plagiognathus cuneatus Knight 

Plagiognathus annulatus var. cuneatus Knight 
(1923d, p. 442). 

This form is allied to the typical annulatus 

Uhler, but the cuneus is pale at the base and 

sometimes at the lateral margin; the femora 

are yellowish and spotted with black, but 

the spots do not form black lines. 

Mare—Length 4.00, width 1.50. Head 
width 0.75, vertex 0.36. Rostrum extending 

to posterior margins of hind coxae. Anten- 

nae black; first segment, 0.30; second, 1.22; 

third, 0.83; fourth, 0.47. Pronotum, length 

0.61, width at base 1.16. General color 

black; cuneus pale to yellowish at base and 

lateral margin; clothed with yellowish to 
golden pubescence. Membrane fuscous. Legs 

pale to yellow; hind femora with two rows 

of small fuscous spots on anterior face, 

sometimes clouded with fuscous. 

FEMALE.—Length 4.20, width 1.70; more 

robust than male but very similar in colora- 

tion. 

Foop PLrant.—Wild aster (Aster sp.). 

Known Disrripution.—Georgia,  I[Ili- 

nois, New Hampshire, New York, Texas, 

Vermont. 

Illinois Record.—ELIzABETHTOWN: 

Wid 27-3 1932. He Dozier lao" eo", 

Plagiognathus nigritus Knight 

Plagiognathus nigritus Knight (1923d, p. 
41), 

Known only from Colorado, Connecticut, 

Ohio. 

Plagiognathus sericeus (Heidemann) 

Psallus sericeus Heidemann (1892, p. 226). 
Plagiognathus tiliae Knight (1926/, p. 252). 

This species is distinguished by its uni- 

formly pale yellow color and by a few small, 

fuscous points on the anterior face of its 

hind femora. 

Mare.—Length 3.30, width 1.34. Head 

width 0.74, vertex 0.31. Antennae uniformly 
yellowish; first segment, length 0.21; second, 

1.08; third, 0.51; fourth, 0.31. Pronotum, 

length 0.57, width at base 1.10. Body uni- 

V ol. 22, Aged 

formly pale yellow, the same color as the 

Tilia blossoms among which the insect re- 
treats; indistinct fuscous points on femora 

arranged in a double row, tibial spines pale 

to brownish. Body clothed with soft, recum- 
bent, simple pubescence of pale to golden 

yellow color. 

FEMALE.—Length 3.50, width 1.50. Col- 
oration and pubescence similar to those of 

male. 

Host PLiant.—Basswood (Tilia ameri- 
cana); a single specimen was taken on elm 

(Ulmus americana), but may not have been 

feeding on that tree. 

The adult stage is attained just as the 

basswood flowers come into full bloom, and 

the yellow color of the mature bugs matches 

the color of the flowers perfectly. When 

disturbed the bugs hide among the petals 

and are then difficult to see. 

Known DistriputTion.—District of Co- 
lumbia, Illinois, Iowa, Minnesota. 

Illinois Records.—ANTI0cH: July 5-7, 
1932, on Tilia sp., I. H. Frisonefaiee ce 

39. KAmpPSVILLE: June 10, 1932, on Tilia 

sp., H. L. Dozier, 5 @, 2 9. MUNCIB= aly 

22, 1932, Dozier & Park, 14, 19. NEw 

MiForp: July 3, 1936, Ross & Burks, 1 ¢. 

UrsBana: July 2, 1914, at light, 19 ; June 

27, 1932, on elm, Frison & Ross, 1 9. Wau- 

KEGAN: July 6, 1932, on Tilia sp., T. H. 

Frison et al., 112, 89. 

Plagiognathus annulatus Uhler 

Plagiognathus annulatus Uhler (1895, p. 51) 

Neither the typical form of this species 

nor the variety nigrofemoratus Knight 
(1923d, p. 443) has yet been taken in Illi- 

nois; known from Colorado, Connecticut 

Massachusetts, Montana, New York. 

Plagiognathus nigrolineatus Knight 

Plagiognathus nigrolineatus Knight (1923d, 
p. 443). 

This is uniformly pale greenish, with pale 
pubescence; it may be distinguished by the 

black lines on the antennae and femora. 

Mave—Length 4.30, width 1.58. Head 
width 0.75, vertex 0.33. Rostrum reaching 

to middle of hind coxae. Antennae, first 

segment, length 0.28, pale, two longitudinal 

black lines on dorsal surface; second, 1.38, 

pale, a slender black line on anterior surface 

extending from base to near middle; third, 

0.69, pale; fourth, 0.31. Pronotum, length 
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0.64, width at base 1.22. General color uni- 

formly pale green, translucent. Legs pale; 

slender line on dorsal margin of femora, line 

on apical half of postero-ventral margin of 

hind femora, and a single dot on anterior 

face, black. 

FEMALE.—Length 4.30, width 1.66; simi- 
lar to male in coloration. 

Foop PLaAnt.—Bur oak (Quercus macro- 

carpa). 

Known DistrinuTion.—Connecticut 

westward to Minnesota and southward to 

Texas, its distribution nearly coinciding 

with the range of its host tree. 

Illinois Records. — Dusors: May 15, 

Pion 6-1 9.5. May 22, 1917, 44@,; 12; 

May 23, 1917, 13. FRANKFoRT: June 8, 
1933, Mohr & Townsend, 19. Mownrti- 

CELLO: June 11, 1934, Frison & DeLong, 

19. Wuire Pines Forest STATE Park: 

on Quercus sp., Dozier & Mohr, 29. 

Plagiognathus albifacies Knight 

Plagiognathus albifacies Knight (19274, p 
SF 

This species is allied to blatchleyi Reuter, 

but is distinguished by its pale first antennal 

segment, black sternum, longer head and 

differently formed male genital claspers. 

Mavre.—Length 4.40, width 1.50. Head 

width 0.81, vertex 0.35. Rostrum just reach- 

ing posterior margins of hind coxae. Anten- 

nae, first segment, length 0.39; second, 1.55; 

third, 1.14; fourth, 0.58. Pronotum, length 

0.74, width at base 1.28. Hemelytra pale 
yellow, inner half of clavus and apical half 

of corium dusky to pale fuscous; cuneus pale 

to dusky, translucent. Legs pale, femora 

with two rows of black spots on anterior 

face, hind femora with antero-dorsal row 

composed of six larger black spots. Genital 

claspers distinctive, the left clasper with 

lateral or basal lobe much larger than in 
blatchleyi. 

FEMALE.—Length 4.70, width 1.68. Very 
similar to male in coloration and pubescence. 

Foop PLant.—Leafcup (Polymnia cana- 
densis). 

Known  Disrrisution.—lllinois, Indi- 

ana, Maryland. 

Illinois Records.—A.prince: May 8, 

1932, H. L. Dozier, 19. BrLoominctTon: 

wory-18, 1932,-T. H. Frison, 74, 1¢. 

Danvit_e: Aug. 17, 1934, DeLong & Ross, 

292. Gorconpna: July 25, 1930, on Polym- 

nia canadensis, Knight & Ross, 48 2, 6892. 
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Harpin: June 5-9, 1932, H. L. Dozier, 
11g,139. Karnak: June 23, 1932, Ross, 
Dozier & Park, 19. Urpana: 1930, on 
Polymnia sp., T. H. Frison, 23,69; Aug. 
25, 1930, H. H. Knight, 8¢,1¢. 

Plagiognathus atricornis Knight 

Plagiognathus atricornis Knight (1926a, 
p. 9). 

This species is distinguished by its pale 
color, pale pubescence and black antennae. 
Mave.—Length 3.50, width 1.20. Head 

width 0.77, vertex 0.27. Eyes prominent, 
black. Rostrum just attaining posterior 
margins of middle coxae. Antennae uni- 
formly black; first segment, length 0.24; 
second, 1.07; third, 0.66; fourth, 0.34. Pro- 
notum, length 0.54, width at base 1.03. 
General color pale greenish testaceous, pro- 
notum distinctly green, calli yellowish; hem- 
elytra somewhat translucent, membrane and 
veins uniformly pale fumate. Legs pale, 
hind femora with a double row of prominent 
black spots; knees, tibial spines, and large 
spots at base of spines, black. 
FEMALE.—Length 3.40, width 1.34. Form 

and coloration similar to those of male. 
Host PLant.—Specimens were taken in 

Illinois on red birch (Betula nigra). 
Known Disrripution.—Previously 

known only from Pennsylvania. 

Illinois Record.—Harrispurc: June 25, 
1932, on Betula nigra, Ross, Dozier & Park, 
Delt Or 

Plagiognathus blatchleyi Reuter 

= Plagiognathus blatchleyi Reuter (1912a, p. 
Ne 

Mare.—Length 4.60, width 1.70; pale 
greenish and yellowish brown; clothed with 

pale yellowish pubescence, hairs becoming 

dusky on cuneus and apical half of corium 

and embolium. Antennae black, third and 

fourth segments pale fuscous, extreme apex 

of first and second segments pale. Tylus 

black. Basal and apical segments of ros- 

trum almost black. Legs nearly as in chrys- 

anthemi (Wolff) but black spots on femora 

less conspicuous. Membrane fuscous, cen- 

tral area of apical half, veins and area in- 

vading each side, paler. 

FeMALE.—Length 4.40, width 1.70; very 

similar to male in coloration, although mem- 

brane, and antennae, slightly 

paler. 

sometimes 
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All but one or two of the Illinois speci- 

mens are darker than the typical form, with 

a brown band developed across the basal 

half of the pronotum and the apical half of 

the clavus. These belong to the variety 

nubilus Knight (1923d, p. 444). 

Foop PLANT.—Several specimens were 

taken in Illinois on ragweed (Ambrosia 

Spar 

Known DistriputTion.—District of Co- 

lumbia, Illinois, Maine, Maryland, Massa- 

chusetts, New Jersey, New York, Ohio, 

Virginia. 

Illinois Records.—Nineteen males and 

19 females, taken Aug. 10 to Oct. 6, are 

from Algonquin, Carbondale, Charleston, 

Elizabethtown, Havana, Jonesboro, 

Mounds, Oakwood, Rockford, Sparland, 

Urbana. 

Plagiognathus salicicola Knight 

Plagiognathus salicicola Knight (19294, p. 
69). 

This species is suggestive of delicatus 

(Uhler) but is easily distinguished by its 

larger size and black markings; the cuneus 

is black with pale margins. 

Matve.—Length 4.10, width 1.50. Head 
width 0.83, vertex 0.33. Rostrum extending 

to middle of hind coxae. Antennae, first 

segment, length 0.27; second, 1.09, pale, base 

and apex black; third, 0.77; fourth, 0.45. 

Pronotum, length 0.65, width at base 1.26. 

Clothed with pale to yellowish simple pubes- 

cence. General color black; anterior margin 

of pronotum, disk behind calli, lower half 

of propleura, scutellum except at base, areas 

along claval suture and radial vein, embo- 

lium, all margins of cuneus, sides of ster- 

num, epimera, and apical area of genital seg- 

ment, pale to yellowish. Legs pale, with two 

rows of spots on femora; apex of inner face 

of femora, knees, spots and spines on tibiae, 
black. 

FemMaLe.—Length 3.90, width 1.70; very 

similar to male in pubescence and coloration, 

but with pale areas on dorsum broader. 

The fuscous markings on the dorsum vary 
considerably in intensity and size; the ex- 
tremely light form, in which these markings 
are very indistinct, is referable to the variety 
depallens Knight (19298, p. 70). 

Foop Piant.—Sandbar willow (Salix 
longifolia). 

Known Distrisution.—lIllinois, Indi- 
ana, lowa, Minnesota. 

Vol. 22, Art. 1 

Illinois Records.—ALton: July 19-21, 
1932, on Salix sp., Ross & Dozier, 29. 

ANNA: June 6, 1884, 19. SAVANNA: July 

23, 1892, on sandbar in Mississippi River, 

McElfresh, Hart & Forbes, 59; July 

25, 1892, from sandy island in Mississippi 

River, McElfresh, Hart, Shiga & Forbes, 

14,59; July 26, 1892, along railroad in 

bottomlands, McElfresh, Hart & Forbes, 

19; July 27, 1892, at light and sugar, Mc- 
Elfresh, Shiga, Forbes & Hart, 1¢, 19; 

Aug. 1, 1892, from willow, F. M. McEl- 

fresh, 1 ¢@. West Union: June 26, 1932, 

on Salix sp., Ross, Dozier & Park, 22. 

Plagiognathus rosicola Knight 

Knight (1923d, p. Plagiognathus rosicola 

This species is fulvo-testaceous, with the 

antennae, tylus, sternum, and prominent 

spots on the femora, black; the rostrum 

reaches to the middle of the venter. 

Mave.—Length 4.30, width 1.64. Head 

width 0.75, vertex 0.33. Antennae black; 

first segment, length 0.31; second, 1.42; 

third, 1.00; fourth, 0.44. Pronotum, length 

0.66, width at base, 1.22. Color fulvo-testa- 

ceous to fusco-brownish, clothed with yel- 

lowish or golden pubescence; scutellum 

slightly darker than pronotum, disk of cu- 

neus darker. Legs pale yellow and tinged 

with brown, femora with two rows of very 
prominent black spots on anterior face; 

tibiae with large and prominent black spots 

at base of spines. 

FEMALE.—Length 4.40, width 1.70; more 

robust than male, but very similar in colora- 
tion. 

Foop PLANtT.—Wild rose (Rosa sp.). 

Known DistripuTion.—lllinois, Kansas, 

Maryland, Missouri. 

Illinois Record.—Monrticetto: July 19, 
1932 7. HC Prison, ae 

Plagiognathus albatus (Van Duzee) 

Psallus albatus Van Duzee (1915, p. 116). 

Aputts.—Length 4.20, width 1.40. Gen- 
eral color whitish. Tylus, basal segment of 
antennae, more or less broad area at lateral 

margins of pronotal disk, inner half of 

clavus, subapical spot on corium or, in 

darker specimens, spot covering apical half 

of corium, sternum and venter, black. Calli 

and second antennal segment frequently 

vellowish. Membrane pale, a distinct fus- 
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cous ray along margin just beyond clear spot 

at tip of cuneus. Hind femora with a group 

of black spots on apical half, sometimes with 

a subdorsal row of spots extending over 

basal half. Tibiae with small and sometimes 

indistinct spots at bases of spines; female 

with pale areas broader than those of male. 

The variety vittiscutis Knight (1923d, 

p. 445) differs from the typical in having 

the apical half of the cuneus black; it has 

not yet been collected in Illinois. It occurs 

on butternut (Juglans cinerea). 

Foop PLant.—Sycamore (Platanus occi- 

dentalis) ; specimens were also taken on 

walnut (Juglans nigra). 

Known DistrinuTion.—Connecticut, 

District of Columbia, Georgia, Illinois, 

Iowa, Massachusetts, Michigan, Minnesota, 

New York, Ohio, Pennsylvania, Quebec. 

Illinois Records.—F orty-seven males and 

49 females, taken June 13 to Aug. 9, are 

from Alton, Ashley, Danville, Dolson, 

Eichorn, Herod, Kansas, Monticello, Oak- 

wood, Putnam, Rockford, Urbana, Vienna. 

Plagiognathus similis Knight 

Plagiognathus albatus var. similis Knight 
(1923d, p. 445). 

The coloration of this form is suggestive 

of albatus (Van Duzee), but it may be dis- 

tinguished by the black base of its second 
antennal segment and the two rows of black 

spots on the hind femora. 

Mave.—Length 3.90, width 1.38. Head 

width 0.78, vertex 0.30. Rostrum extending 

almost to hind margin of posterior coxae. 

Antennae, first segment, length 0.23; second, 

1.08; third, 0.72; fourth, 0.43. Pronotum, 

length 0.62, width at base 1.14. General 
color black, varied with pale; scutellum pale, 

with a rather broad, black, median line; 

hemelytra pale, inner half of clavus, apical 

half of corium and area invading embolium, 

black; cuneus pale, translucent, apical half 

black. Legs pale yellow; hind femora with 

two rows of black spots, anterior pairs with 

three or four spots forming a line; tibial 

spines black with prominent black spot 

around base of each. 

FEMALE.—Length 3.50, width 1.50; very 
similar to male in form and coloration. 

Foop PLant.—Red birch (Betula nigra). 

Taken also on alder (Alnus) in Michigan 
and on birch in Maryland. 

Illinois Records——EicHorn: June 24, 

1932, Hicks Branch, on Betula nigra, Ross, 
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Dozier & Park, 1¢. GaLeNna: June 30, 

1932, on Betula nigra, Dozier & Mohr, 

26,39. Harrispurc: June 25, 1932, on 

Betula nigra, Ross, Dozier & Park, 202, 

249; June 15, 1934, DeLong & Ross, 19. 

Plagiognathus fulvidus Knight 

Plagiognathus fulvidus Knight (1923d, p. 
47). 

Known from Connecticut, Maryland, 

New Jersey, North Carolina, Ohio. 

Plagiognathus delicatus (Uhler) 

Psallus delicatus Uhler (18874, p. 34). 

Apu tts.—Length 3.30, width 1.40. Gen- 

eral color reddish yellow to brownish. First 

antennal segment except extreme tip, and a 

ring at base of second segment, dark fus- 

cous; front of head more or less dark either 

side of median line. Hemelytra, sternum 

and abdomen shaded with fuscous, some- 

times basal margins of calli quite dark; 

scutellum yellowish, usually with basal 

angles dark, thus leaving a median pale line; 

membrane lightly shaded with fuscous; 

cuneus with area near middle and spot on 

either side adjacent to apex clear. Legs 

pale yellow to fulvous, with two rows of 

spots on femora; tibial spines and spots 

around their bases, and apex of tarsi and 

claws, black. 

Host PLant.—Honey locust (Gleditsia 

triacanthos). 

Known Dristrrinsution.—lIllinois, Indi- 

ana, Iowa, Missouri, New York, Ohio, 

Pennsylvania, Virginia. 

Illinois Records.—ELIZABETHTOWN: 

Miay 27-3) 1932) Eb b.Doztér, laue9e: 

GRAND Tower: May 12, 1932, Frison, Ross 

& Mohr, 184, 119. Urpana: June 7, 

1916, on tree trunk, 19; June 9, 1916, on 

tree trunk, 19; June 27, 1917, on tree 

trunks 72; Junes!, 19353, Fie sb Rosse 1-9. 

Plagicgnathus gleditsiae Knight 

Plagiognathus gleditsiae Knight (1929d, 
p= 209): 

This species is allied to delicatus (Uhler), 

but is distinguished by its broader head and 
shorter rostrum; the scutellum is black with 

a median pale line, and the frons has a quad- 

rate black spot on either side of the median 

line. 

Mace.—Length 3.00, width 1.17. Head 
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width 0.69, vertex 0.34. Rostrum reaching 

only to middle of sternum. Antennae dark 

fuscous to black; first segment, length 0.17; 

second, 0.78, third, 0.39; fourth, 0.22. Pro- 

notum, length 0.52, width at base 1.04. Gen- 

eral color dark fuscous to black; vertex, 

median line of frons, median line and lateral 

margins of pronotal disk, claval suture, and 

base of cuneus, straw colored to yellowish. 

Legs straw colored to yellowish, femora 

dusky but with small, darker spots showing 

through; tibial spines and spots around their 

bases black. Body clothed with fine, short, 

pale to dusky pubescence. 

FEMALE.—Length 3.00, width 1.29. Rath- 

er similar to male in form and pubescence, 

but color much paler; pronotum yellowish 

with only calli black; frons with quadrate 

black spot on either side; median line of 

scutellum pale; hemelytra pale yellowish 

with fuscous confined to inner angles of 

clavus and apical half of corium, and with 

cuneus uniformly pale. 

Foop PLant.—Honey locust (Gleditsia 

triacanthos). 

Known  DisrrisuTion.— Illinois and 

Texas. 

Illinois Records. — Dotson: June 25, 

1932, Rocky Branch, Frison & Mohr, 1 9. 

FouNTAIN BiuFF: May 15, 1932, Frison, 

Ross & Mohr, 1 ¢. Granp Tower: May 
12, 1932, Frison, Ross & Mohr, 59 ; May 

12, 1932, H. L. Dozier, 1 ¢@. MaxKkanpa: 

Giant City State Park, May 21, 1932, H. 

L. Dozier, 19. 

Plagiognathus caryae Knight 

Plagiognathus caryae Knight (1923d, p. 448). 

Occurs on hickory (Carya ovata) and 

pecan (C. illinoensis). Not yet taken in 

Illinois; known from Mississippi, New York 

and ‘Texas. 

Plagiognathus repletus Knight 

Plagiognathus repletus Knight 
449), 

This species is suggestive of albatus var. 

vittiscutis Knight but has the rostrum dis- 
tinctly shorter. 

Mave.—Length 3.70, width 1.25. Head 
width 0.69, vertex 0.30. Rostrum extending 

only to middle of intermediate coxae. Anten- 

nae, first segment, length 0.26; second, 1.10 

third, 0.69; fourth, 0.34. Pronotum, length 

0.56, width at base 1.10; black; area occupy- 

(19234, p. 

Vol. 22, Agta 

ing center of disk and extending between 

calli, pale yellowish. Scutellum yellowish; 

median line black. Hemelytra black; basal 

one-third of corium, embolium and cuneus, 

yellowish, translucent; membrane fuscous, 

veins paler. Clothed with simple yellowish 

pubescence. Legs yellowish; hind femora 

brownish on apical half except at extreme 

apex; two rows of black spots on anterior 

face; front and middle femora showing only 

three or four spots. 

FEemMALe.—Length 3.90, width 1.40; more 

robust than male and rather similar in col- 

oration, but frequently with the pale areas 

broader. Very pale specimens may fail to 

show dark line on scutellum. 

The variety apicatus Knight (1923d, p. 
449) is generally darker on the dorsum than 

is the typical form; repletus apicatus has 

not been collected in Illinois. 

Foop PLants.—Walnut (Juglans nigra) 

and butternut (Juglans cinerea). 

Known DistrisutTion.—Connecticut, I[I- 

linois, lowa, New York, Ohio. 

Illinois Records.—Nineteen males and 
36 females, taken June 5 to July 17, are 
from Alton, Freeport, Galena, Galesburg, 

Grand Detour, Hardin, Harvard, Marshall, 

Monticello, Palos Park. 

Plagiognathus davisi Knight 

Plagiognathus davisi Knight (1923d, p. 452). 

Known from Iowa and New York, but 

not yet taken in Illinois. 

Plagiognathus cornicola Knight 

Plagiognathus cornicola Knight (1923d, p. 
50). 

The general coloration of this species is 

fusco-brownish or ligneous with the calli 

darker; the second antennal segment is 

fusco-brownish and black at the base. 

Matre.—Length 3.40, width 1.24. Head 
width 0.69, vertex 0.32. Rostrum reaching 

near hind margin of middle coxae. Anten- 

nae, first segment, length 0.21; second, 0.82; 

fusco-brownish to fuscous, black at base; 

third, 0.60; fourth, 0.34. Pronotum, length 

0.54, width at base 1.10. General color 
fusco-brownish or ligneous, somewhat trans- 

lucent on hemelytra; cuneus evenly colored 

like corium; membrane fuscous, veins pale 

brownish. Body clothed with yellowish to 

golden pubescence. Legs fusco-brownish to 

black; tip of femora pale; tibial spines with 
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prominent black spots around the base of 

each. 
FremMaLe.—Length 3.10, width 1.33; slight- 

ly more robust than male, but very similar 

in coloration. 

Foop PLants.—Dogwoods (Cornus amo- 

mum and C. stricta). 

Known DistripuTION—Illinois, Massa- 

chusetts, New York, Virginia. 

Illinois Records.—FRANKForRT: June 8, 

1933, Mohr & Townsend, 14, 19. Sr. 

WosepH: June 17, 1932, T. H. Frison, 1 2. 
Ursana: June 20, 1932, T. H. Frison, 4 6, 

Be 

Plagiognathus laricicola Knight 

Plagiognathus laricicola Knight (1923d, p. 
452). 

This species is black, with fuscous legs; 

small black spots show through the obscura- 

tion on the legs; the body is clothed with yel- 
lowish and dusky pubescence. 

Mavre.—Length 3.90, width 1.40. Head 
width 0.66, vertex 0.33. Rostrum reaching to 

middle of hind coxae. Antennae, first seg- 

ment, length 0.27; second, 1.03, fusco-brown- 

ish with black at base; third, 0.66; fourth, 

0.36. Pronotum, length 0.55, width at base 

1.11. Body fuscous black; base of cuneus 

scarcely paler than corium. Legs dark fus- 

cous; small black dots visible on anterior 

and posterior faces of femora; tibiae fuscous, 

but black setigerous spots showing through 
infuscation. 

FEMALE.—Length 3.60, width 1.55; more 
ovate and robust than male, but very similar 
in coloration. 

Foop Prant.—Larch (Larix laricina). 

Known DistriputTion. — Canada, IIli- 

nois, Maine, Minnesota, New York. 

Illinois Records—ANTIocH: July 5-7, 
1932, on Larix, Frison et al., 444, 789. 

Granp Detour: July 2, 1932, Dozier & 

Mohr, 19. 

Plagiognathus punctatipes Knight 

Plagiognathus punctatipes Knight (1923d, 
p. 450). 

This species is black, with the second 
antennal segment biack at base, pale beyond; 

the legs are yellowish, and the hind femora 

have two rows of black spots on each anter- 

ior face. 

Mate.—Length 3.80, width 1.70. Head 
width 0.72, vertex 0.37. Rostrum reaching 
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middle of hind coxae. Antennae, first seg- 

ment, length 0.25; second, 0.97; third, 0.66; 

fourth, 0.39. Pronotum, length 0.67, width 

at base 1.28. Body black, moderately shin- 

ing, clothed with pale yellowish pubescence ; 

cuneus uniformly black, scarcely translucent 

at base. Legs pale yellowish to fulvous; hind 

femora with two rows of prominent black 

spots on anterior faces; tibial spines with 

rather small black spots around bases. 

FemMALeE.—Length 3.70, width 1.70; slight- 
ly more robust than male, but very similar 

in coloration. 

Foop PLant.— Black walnut (Juglans 

nigra). A single Illinois specimen was taken 

on apple. 

Known DistriputTion.—lIllinois, Michi- 

gan, New York, Ohio, Ontario, Pennsyl- 

vania. 

Illinois Records.—Twenty-six males and 

28 females, taken May 27 to July 6, are from 

Elizabethtown, Freeport, Galena, Hardin, 

Kampsville, Keithsburg, Urbana, Warsaw, 

White Heath, White Pines Forest State 

Park, Zion. 

Plagiognathus dispar Knight 

Plagiognathus punctatipes var. dispar Kright 
(1923d, p. 451). 

This species is smaller and more slender 

than punctatipes Knight; the two are very 

similar in coloration, but dispar has a nar- 

row, pale area at base of cuneus. This 

species was originally described as a variety 

of punctatipes Knight, but more recent ex- 

amination of the genital characters reveals 

a distinct difference in structure of the left 

genital clasper. 

Matce.—Length 3.50, width 1.28. Head 

width 0.67, vertex 0.31. Rostrum reaching 

middle of hind coxae. Antennae, first seg- 

ment, length 0.22; second, 0.90, yellow with 

narrow black area at base; third, 0.58; 

fourth, 0.36. Pronotum, length 0.53, width 

at base 1.06. Body black, moderately shin- 

ing; base of cuneus yellowish, translucent. 

Legs straw colored to yellow; hind femora 

with two rows of fuscous spots on anterior 

face and a group of five or six spots on pos- 

terior surface near apex; tibiae with very 

small fuscous spots around base of spines. 

FemMALe.—Length 3.30, width 1.39; slight- 

ly more robust than male but very similar 

in coloration. 
The cuneus varies considerably in color; 

specimens in which it tends to be entirely, 
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rather than partly, black belong to the va- 

riety crataegi Knight (1929d, p. 264). 

Foop Priants.—Hickory (Carya_ sp.), 

hawthorn (Crataegus sp.); Illinois speci- 

mens were taken also on ash (Fraxinus sp.). 

Known  DistrisuTIONn. — Illinois, Iowa, 

Michigan, New England, New York. 
Illinois Records.—Sixty-three males and 

67 females, taken May 31 to July 4, are 
from Champaign, Dixon, Frankfort, Ha- 

vana, Joliet, Lacon, Sparland, Urbana, 

White Pines Forest State Park. 

Plagiognathus suffuscipennis Knight 

Plagiognathus suffuscipennis Knight (1923d, 
p. 454). 

This species is distinguished by its trans- 

lucent, pale yellowish brown hemelytra; the 

second antennal segment is pale yellowish 

brown, darker at the base. 

Mare.—Length 3.40, width 1.30. Head 

width 0.68, vertex 0.36. Rostrum reaching 

hind coxae. Antennae, first segment, length 

0.23; second, 0.81; third, 0.54; fourth, 0.36. 

Pronotum, length 0.45, width at base 0.98. 

Body blackish brown; pubescence yellowish 

to dusky; scutellum black; cuneus uniformly 

translucent yellowish brown like corium. 

Legs yellowish testaceous; femora with two 

series of fuscous dots on anterior face and a 

group of six or eight spots on apical half of 

posterior face. 

FemMALE.—Length 3.20, width 1.37; very 

similar to male in coloration, but more ro- 

bust in form. 

Foop PLant.—Spruce (Picea mariana). 

Known DistrisutTion.—lIllinois, Maine, 
Minnesota, New York. 

Illinois Records.—AntiocH: July 5-7, 
1932, Frison et al., 19. GALENA: June 30, 

1932, on spruce, Dozier & Mohr, 102,89. 

KeEITHsBuURG: June 15, 1932, on spruce, H. 
L. Dozier, 64,89. 

Plagiognathus guttulosus (Reuter) 

Psallus guttulosus Reuter (1876, p. 89). 

This species is distinguished by its pale 

color and its numerous reddish brown dots. 

It has been placed in the genus Psallus up 

to the present time, but the possession of a 

single type of simple pubescence refers it to 

Plagiognathus. 

Matve.—Length 3.00, width 1.20. Head 

width 0.69, vertex 0.30. Rostrum reaching 

posterior margins of hind coxae. Antennae, 
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first segment, length 0.21; second, 0.99; 

thickness equal to that of first segment; 

third, 0.34; fourth, 0.26. Pronotum, length 

0.52, width at base 0.99. Body pale, thickly 

dotted with reddish brown to dusky brown 

points; calli shaded brown; median line of 

pronotal disk paler. Body clothed with pale 

to yellowish simple pubescence. Legs pale; 

femora thickly dotted with brown, hind pair 
darker; tibial spines pale, but with black 

dot around base of each. 

FEMALE.—Length 3.00, width 1.40; very 

similar to male in color and pubescence. 

Foop PLant.—Oak (Quercus sp.) 

Known DistrisuTtion. — Florida, 

nois, Mississippi, Texas. 

Illinois Records.—CHAMPAIGN: June 6, 

1888, at electric light, 1 ¢. Dusois: May 

21, 1917, 14; May 22,1917 see 

Illi- 

Plagiognathus repetitus Knight 

Plagiognathus repetitus Knight (1923d, p. 
53). 

Breeds on cranberry (Vaccinium) in 

Massachusetts. Not yet collected in Illinois, 

but occurs in Massachusetts, Michigan, 

New Jersey, New York. 

Rhinocapsus Uhler 

No Illinois species; Rhinocapsus vandu- 

zeei Uhler occurs from New England west 

to Michigan and south to North Carolina. 

Microphylellus Reuter 

KEY TO SPECIES 

1. Hemelytra more or less pale; embo- 
lium, cuneus and basal half of 
corium almost colorless or yellow- 
ish; scutellum light, with median 
line black: .:...... 7-2. 2 

2. Second antennal segment and femora 

uniformly pales... aes macu- 
lipennis var. maculipennis, p. 41 

Second antennal segment dark brown 
to black, femora with fuscous dots. 

lipennis var. fuscicornis, p. 41 

3. Second antennal segment black, first 
segment pale on apical half....... 
Bs oi tag a ee nigricornis, p. 41 

Second antennal segment pale, or 
fuscous/at base only... 2s 4 
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4. Length of second antennal segment 
less than width of pronotum at base 5 

Length of second antennal segment 
equal to or greater than width of 
Mronotumat basez . cn 6. eec4cs 7 

5. First antennal segment yellowish, 
fuscous at base only; femora usually 
with fuscous dots on anterior face 
although these at times absent; 
leneth. 3.30. 2. s0.. modestus, p. 41 

First antennal segment black, or 
AR OGURIC ETS Saree Alte tee ar aed Aeecraeaes 6 

6. Smaller, length 2.60—2.80; rostrum not 
extending beyond hind margins of 
muddile,cOXAes. 2.6 ws tsugae, p. 42 

Larger, length 3.30; rostrum nearly 
attaining hind margins of posterior 
coxae..........tumidifrons, p. 42 

. Rostrum long, extending beyond hind 
coxae, reaching to near middle of 
venter; hind femora uniformly pale 
wellowish........+. longirostris, p. 42 

Rostrum shorter, reaching only to 
middle of hind coxae; hind femora 
with fuscous spots on anterior face. 
» Sat 3 ee ee ere elongatus, p. 42 

~I 

Microphylellus modestus Reuter 

Microphylellus modestus Reuter (1912a, p. 
2). 

Aputts.—Length 3.30-3.50, width 1.30. 
Body ligneous black. Antennae and legs yel- 

lowish; first antennal segment fuscous at 

base, dark area sometimes extended from 

base toward middle. Hind femora usually 

with three or four fuscous dots near dorsal 

margin on anterior face, although these spots 

are frequently indistinct. Hemelytra mostly 

black, with membrane fuscous; apex ot 

cuneus slightly paler, and veins pale fuscous. 

Host PLants.—Elm (Ulmus) and white 
oak (Quercus alba). In Illinois, specimens 

have been taken also on hazelnut (Corylus 

americana), hawthorn (Crataegus mollis) 

and hickory (Carya sp.). On elm the bugs 

are found most frequently among leaves 

curled by aphids, where they feed to some 

extent on honeydew. I have observed this 
species feeding on eggs of the elm leaf beetle, 

Galerucella luteola Mullsant. 
Known Distrisution. — From Minne- 

sota to Texas and in all states eastward. 

Illinois Records.—Fifty-one males and 

57 females, taken May 23 to July 6, are 
from Algonquin, Dolson, Elizabethtown, 

Frankfort, Freeport, Galena, Galesburg, 
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Grand Detour, Hardin, Havana, Homer, 

Keithsburg, Maywood, Meredosia, Monti- 

cello, Mounds, Rockford, Rogers, Savanna, 

Ullin, Urbana, Waukegan, White Heath, 
White Pines Forest State Park, Willow 

Springs, Zion. 

Microphylellus nigricornis Knight 

Microphylellus nigricornis Knight (1923d, 
p. 457). 

Not yet collected in Illinois: known to 

occur in Minnesota, New York, Ontario. 

It breeds on aster (Aster macrophyllus). 

Microphylellus maculipennis Knight 

Microphylellus maculipennis Knight (1923d, 
p. 456). 

This is similar in size to modestus Reuter, 

but is distinguished by having pale markings 

on the dorsum. 
Matce.—Length 3.40, width 1.30. Head 

black, width 0.69; vertex pale, 0.33. Ros- 

trum yellowish, dark at base and apex and 

reaching hind margins of middle coxae. An- 

tennae, first segment, length 0.30, yellow, 

fuscous at base; second, 0.86, yellow, fuscous 

at base and dusky at apex; third, 0.47, yel- 

lowish with dusky tinge; fourth, 0.33, pale 

fuscous. Pronotum, length 0.55, width at 

base 1.11; black, moderately shining; cen- 

tral area of disk and basal angles pale to 

yellowish; clothed with fine, yellowish pubes- 

cence. Scutellum pale yellowish; rather 

broad median line of scutellum and mesoscu- 

tum black. Hemelytra mostly black; with 

embolium, cuneus, and basal half of corium, 

usually straw colored to yellow but some- 

times distinctly reddish; membrane fuscous, 

paler bordering apex of cuneus, veins pale 

only at apex of areoles. Legs pale to yel- 

lowish; basal half of hind coxae and tips of 

tarsi fuscous. 

FEMALE.—Length 3.40, width 1.39; slight- 

ly more robust than male but very similar in 

coloration. 

A form of this species having the antennae 

very dark, almost black, rather than light is 

known only from Maine; it has been de- 

scribed as maculipennis fuscicornis Knight 

(1923d, p. 457). 
Foop PLant.— White oak (Quercus 

alba). 

Known DistrisuTion. — Illinois, Iowa, 

Maine, Minnesota, Texas. 

Illinois Records.—FRANKForT: June 8, 
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1933, Mohr & Townsend, 19. KEITHS- 

BURG: June 8, 1932, Ross & Mohr, 16. 

Mounps: May 23, 1932, H. L. Dozier, 

69. Ursana: May 28, 1934, Crystal Lake 

Park, Ross & Mohr, 1 ¢@. Wuitre HEaTtH: 

Miay 29, 1935, H: Hi. Ross, bo 

Microphylellus tsugae Knight 

Microphylellus tsugae Knight (19234, p. 456). 

Known only from New York; breeds on 

hemlock (Tsuga canadensis). 

Microphylellus elongatus Knight 

Microphylellus 
p. 458). 

This species is larger and longer than 

modestus Reuter; the length of the second 

antennal segment is equal to the width of the 

pronotum at its base. 

Matce.—Length 4.00, width 1.44. Head 

width 0.68; vertex 0.33; head black, slightly 

paler at base of vertex. Rostrum reaching 

to middle of hind coxae. Antennae, first 

segment, length 0.28, yellowish, fuscous at 

base; second, 1.19, yellow, sometimes slightly 

dusky at base; third, 0.77, yellowish; fourth, 

0.33, yellowish. Pronotum, length 0.62, 

width at base 1.16; black, pubescence pale 

to dusky. Scutellum, sternum and pleura 

black. Hemelytra black, strongly shining; 

emboliar margins nearly straight; pubes- 

cence pale to dusky. Legs straw colored to 

yellow; bases of hind and middle coxae, and 

tips of tarsi, black; hind femora with a row 

of fuscous spots on anterior face near dorsal 

margin. Venter black, shining. 

FemMALe.—Length 3.80, width 1.40; very 
similar to male. 

Foop PLANT.—Sugar maple (Acer saccha- 
rum). 

Known DistriputTion.—Illinois, Minne- 

sota, New York. 

Illinois Record.—Zion: 

Frison ef al., 14,19. 

Knight (1923d, elongatus 

July 6, 1932, 

Microphylellus longirostris Knight 

Microphylellus longirostris Knight (1923d, 
p. 458). 

This species is very similar to elongatus 
Knight, but has the rostrum distinctly 
longer: it extends beyond the hind coxae to 
near the middle of the venter. 

Mave.—Length 3.80, width 1.25. Head 
black, width 0.61; vertex and area border- 

V ol..225) Aired 

ing eyes paler, 0.32. Rostrum reaching to 

middle of venter; yellowish, apex and basal 

segment black. Antennae, first segment, 

length 0.28, fuscous at base; second, 1.22, 

yellow; third, 0.86, yellowish to dusky; 

fourth, 0.44, dusky. Pronotum, length 0.64, 

width at base 1.11; black, strongly shining. 

Scutellum and ventral surface black. Hem- 

elytra uniformly black, strongly shining; 

clothed with minute, dusky to black pubes- 

cence; emboliar margins nearly straight. 

Membrane and veins uniformly fuscous, 

apex of cuneus scarcely paler. Legs straw 

colored to yellowish, devoid of black spots; 

bases of hind coxae and apices of tarsi fus- 

cous. Venter black, strongly shining. 

FEMALE.—Length 3.90, width 1.34; very 

similar to male in form and coloration. 

Foop PLant.—Hazelnut (Corylus ameri- 

cana); a single specimen was collected on 

hickory (Carya ovata). 

Known DistrisuTion. — Illinois, lowa, 

Minnesota, New England, New York. 

Illinois Records.—Thirty-two males and 

42 females, taken June 3 to July 27, are 

from Algonquin, Antioch, Dolson, Eliza- 

beth, Galena, Galesburg, Grandview, Har- 

din, Monticello, Oregon, Palos Park, White 

Pines Forest State Park. 

Microphylellus tumidifrons Knight 

Microphylellus tumidifrons Knight (1923d, 
p. 455). 

Known only from Nova Scotia. 

Microsynamma Fieber 

Microsynamma bohemanni (Fallen) 

Phytocoris bohemanni Fallen (1829, p. 106). 

This species is distinguished from others 
by its broad, flat vertex with a basal carina. 

Matre.—Length 4.00, width 1.60. Head 

width 0.84, vertex 0.43; vertex flat, basal 

carina distinct, an impressed mark evident 

on either side near eye; head mostly black, 
with juga and a broad area bordering front 

of eyes and sides of vertex, yellowish. 

Rostrum, length 1.51, extending nearly to 
tips of hind coxae. Antennae, first segment, 

length 0.23; second, 1.03; third, 0.52; fourth, 

0.30; black. Pronotum, length 0.64, width 

at base 1.21; black, with area between and 

behind calli, and spot on either side in front 

of calli, pallid to yellowish. Dorsum clothed 

with fine, short, yellowish, simple pubes- 
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cence. Hemelytra pallid, translucent; apex 

of cuneus, apical half of corium and embo- 

lium, and clavus except in central area near 

tip of scutellum, dark brown to black; mem- 

brane pale brown, areoles and veins clear 

to yellowish. Legs black; tips of coxae, bases 

and tips of femora, and tibiae except for 

setigerous spots and spines, pale yellowish. 

FEemMALE.—Length 3.80, width 1.62. Head 

width, 0.86, vertex 0.45. Antennae, first seg- 

ment, length 0.22; second, 0.92; third, 0.56; 

fourth, 0.39. Pronotum, length 0.62, width 

at base 1.21. More robust than male and 

usually lighter in color. 
Host PLant.—Willow (Salix sp.). 

Known DistripuTion.—British Colum- 

bia, Colorado, Illinois, Indiana, Iowa, 

Michigan, Newfoundland, New Jersey, 

New York, Ohio, Oregon, Vermont, Wash- 

ington; Europe. 

Illinois Record.—NorrHERN ILLINOIS: 

ee; 2 

Psallus Fieber 

KEY TO SPECIES 

1. Second antennal segment with four or 
five black spots, fig. 89; membrane 
with a conspicuous black mark on 
margin behind apex of cuneus; dor- 
sum thickly covered with pale fus- 
EOS AOS: 2 sine 2s seriatus, p. 45 

Second antennal segment either black, 
or pale without distinct black spots. 2 

2. Second antennal segment yellowish, 
black only at base. ..amorphae, p. 44 

Second antennal segment black...... 3 

3. Dorsum chiefly red; head, pronotal 
disk and scutellum flecked with 
fuscous; cuneus red with a narrow 
area at base light; length 3.60... .. 

_ ee Seer ee alnicola, p. 44 
Dorsum black o- fuscous, never dis- 

Pimeti. Heckeds vr. . L img 3 u's 4 

4. Femora pale or fulvous, or pale with 
black spots, but without black line 
emadorsalmareins 6... tc ye oe 2 5 

Femora black, or pale to yellowish 
with spots and a dark line on dorsal 
SEINE 2 2 Si 6 

5. Femora uniformly pale or yellowish; 

dorsum uniformly black; length 
2) OO a ners strobicola, p. 45 

Femora fulvous, becoming dusky, with 
one or two black dots on dorsal 

10. 

. Antennae entirely pale, 

PLant Bucs, or Miripae, or ILLINOIS 43 

aspect near apex, hind femora ob- 
scured with fuscous; length 2.60— 
S00 Sas Uae eee bakeri, p. 45 

Length of second antennal segment 
more than three-fourths width of 

pronotum at base. . art oe if 

Length of second Bateenal cae 
less than three-fourths width of 

pronotum a_ base.. Stee Acai 

Scutellum more or fe ale at Elreval 
margins, rarely entirely black; if 
scutellum black, cuneus paler or 
dusky at apex only; cuneus usually 
pale, sometimes slightly infuscated 
at apex; pale areas of legs and 
hemelytra tinged with reddish 
yellows a. «arta. alnicenatus, p. 44 

Scutellum black; cuneus always partly 
black, frequently paler at base; pale 
areas of legs and hemelytra never 
tinged with reddish yellow........ 8 

Rostrum reaching hind margins of 
posterior coxae; hemelytra uniform- 
ly black; femora black with pale 
apices: leagtues.00) phe arrears: 
TSG OME cone SO morrisoni, p. 45 

Rostrum scarcely surpassing hind 
margins of middle coxae.......... 9 

Femora pale, a dark line forming on 
dorsal margin, anterior face with 
black spots and occasionally be- 
coming uniformly dusky; tip of 
embolium and spot on base of cor- 
ium almost colorless; length 4.50. . 
atin SB Mee. Seb. parshleyi, p. 44 

Femora black but with light-colored 
APICES Senger iach Caen nue yee eee: 10 

Length 2.90-3.10; deep black, with 
scalelike, bier white pubescence. 
Ne eae me ey astericola, p. 45 

Length 3.50-4.00; very dark brown, 
hemelytra sparsely clothed with 
silvery, silky hairs intermixed with 
more erect, yellowish pubescence. . 
eR celes tote, arate Nis fuscatus, p. 44 

pubescence 
dusky; legs black; apices of femora 
and tibiae pale, spines with small 
fuscous spots at bases............ 

. .piceicola, p. 44 

Antennae black or at least first seg- 
ment black inteoe eee eee ee ee 12 

. Legs dull yellow brown to dark brown; 
femora sometimes nearly black but 
never paler at apices, always tinged 
with brownish and reddish, hind 
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pair strongly thickened; coxae and 
tibiae dull yellow brown to dark 
brown, more or less tinged with 
PECCIGHG ose) e oper ancorifer, p. 46 

Legs chiefly black; femora more 
slender, black, apices of front and 
middle pairs pale; coxae deep 

black; tibiae very light yellow to 
dull yellow brown, black spots at 
bases of spines... drakei, p. 46 

Psallus parshleyi Knight 

Psallus parshleyi Knight (1923d, p. 465). 

The color aspect of this species is sug- 

gestive ot Plagiognathus obscurus fraternus 

Uhler, but Psallus parshleyi is to be distin- 

guished by the sericeous, semiscalelike pu- 

bescence on its pleura and dorsum. 

Mate.—Length 4.50, width 1.70. Ros- 
trum just reaching hind margins of middle 

coxae. Second antennal segment, length 

1.26. Pronotum, width at base 1.37. Body 

black, basal half of cuneus, tip of embolium, 

and a small translucent spot near base of 

corium, pale. Legs pale yellowish; coxae 

fuscous at base; femora with dark line 

forming above and below on apical half, 

anterior face with three or four spots on 

apical half. 

FEMALE.—Length 4.00, width 1.66; more 

robust than male but very similar in colora- 
tion. 

Foop PLant.—Birch (Betula pumila). 

Known DistripuTion.—lIllinois, Massa- 

chusetts, Minnesota, New York. 

Illinois Record.—AnrtiocH: July 5-7, 
1932.-Futson ct ali, 23°, 16:9. 

Psallus fuscatus Knight 

Psallus parshleyi var. 
(1923d, p. 466). 

This species is allied to parshleyi Knight, 

but is distinguished by its smaller size and 

uniformly black femora and hemelytra. 

Mave.—Length 3.70, width 1.40. Ros- 

trum reaching posterior margins of hind 

coxae. Second antennal segment, length 0.95, 

black. Pronotum, width at base 1.08. Body 

sparsely clothed with silvery, silky hairs 

intermixed with more erect yellowish pu- 

bescence. Body black, paler areas appearing 

very dark brown, cuneus uniformly black 

like corium. Legs black, tips of femora and 

tibiae yellowish, tibial spines with prominent 
black spots at bases. 

Knight fuscatus 

Vol. 22, Art. 1 

FEeMALE.—Length 3.30, width 1.40; very 

similar to male in color and pubescence. 

Host PLrant.—Alder (Alnus rugosa). 

Known  DistrisutTion. — Illinois and 

Minnesota. 

Illinois Records. — Dotson: June 25, 

1932, Rocky Branch, Frison & Mohr, 1¢@. 

EicHorn: June 24, 1932, on Alnus rugosa, 

Ross, Dozier & Park, 62, 109; June 13, 

1934, DeLong & Ross, 24,12. 

Psallus amorphae Knight 

Psallus amorphae Knight (19304, p. 125). 

This species is black, with the second an- 

tennal segment yellow except at the base. 

Aputts.—Length 3.00—-3.20, width 1.20— 
1.30. Rostrum extending to hind margins of 

middle coxae. Second antennal segment, 

length 0.87, yellow, black at base; pronotum, 

width at base 0.99. Body black, dorsum 
and sides clothed with rather closely ap- 

pressed silvery, silky to scalelike pubescence. 

Foop PLants.— Lead plant (Amorpha 

canescens and A. fruticosa). 

Known DistripuTion.—Previously 

known only from Iowa and Minnesota. 

Illinois Records.—Granp Detour: July 

2, 1932, Dozier & Mohr, 59. Movunps: 

May 23, 1932, H. L. Dozier, 1 ¢. Oouaw- 
KA: June 13, 1932, H: L. Dozier e222 

STARVED Rock STATE Park: July 14, 1932, 

Dozier & Park, 19. 

Psallus alnicola Douglas & Scott 

Psallus alnicola Douglas and Scott (1865, 
p. 414). 

Not taken in Illinois; known from Colo- 

rado, Idaho, Michigan, Minnesota, New 

Hampshire, New York, Oregon, Washing- 

ton; Europe. Breeds on alder (Alnus rugo- 

sa) in cool, humid surroundings. 

Psallus alnicenatus Knight 

Psallus alnicenatus Knight (1923d, p. 466). 

Not taken in Illinois; known from Michi- 

gan, Minnesota and New York. 

Psallus piceicola Knight 

Psallus piceicola Knight (1923d, p. 469). 

This species is very dark brown, almost 
black; the hemelytra are more brownish 

than the rest of the dorsum, and the anten- 

nae and base of the cuneus are pale. 
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Mate.—Length 3.00, width 1.08. Head 
width 0.60, vertex at basal margin 0.34, 
narrowest point on front 0.27; strongly in- 

clined vertically. Rostrum extending behind 
posterior coxae. Antennae with first seg- 

ment pale; second, 0.66 in length, pale with 

dusky tinge. Pronotum, width at base 0.91. 

Hemelytra fusco-brownish to black, base of 

cuneus pale; clothed with golden to dusky 
pubescence intermixed with more closely 

appressed, silvery, woolly pubescence. Legs 

very dark brown, apices of femora and tibiae 

pale; tibial spines black, a fuscous spot at 

base of each. 
FEMALE.—Length 2.90, width 1.30; more 

robust than male, but very similar in colora- 

tion; hemelytra usually more brownish. 
Foop PLaAnt.—Spruce (Picea sp.). 
Known Distrisution.—lllinois, Minne- 

sota, New York. 

Illinois Record—AnNriocH: July 5-7, 
1932, on spruce, Frison et al.,23,29. 

Psallus strobicola Knight 

Psallus strobicola Knight (1923d, p. 467). 

This species is very dark fuscous, almost 

black; the antennae and the legs, except for 

the coxae, are yellow; the body is clothed 

with closely appressed, silvery, silky pubes- 

cence. 
Mave.—Length 3.50, width 1.33. Head 

width 0.72, vertex 0.33 measured across pos- 

terior corners of eyes; black; eyes reddish 

brown. Rostrum, length 1.25, reaching hind 

margins of posterior coxae, yellow, basal 

segment black. Antennae yellow; first seg- 

ment, length 0.17; second, 0.97; third, 0.62; 

fourth, 0.39, slightly dusky. Pronotum, 

length 0.53, width at base 1.08. Hemelytra 
uniformly very dark fuscous; clothed with 
closely appressed, silvery, silky pubescence 

intermixed with more erect dark pubescence 

similar to that of the pronotum and scutel- 

lum; emboliar margins very slightly arcu- 

ate; membrane and veins uniformly fuscous, 

border of cuneus not perceptibly paler. Legs 

yellow, coxae almost black except at apex; 

tibial spines black without dark spots at 

bases. 

FemaLe.—Length 3.10, width 1.36; more 

robust than male, but otherwise very similar. 

Foop PLant.—Pine (Pinus strobus). 

Known DistrispuTion.—lllinois, Minne- 

sota, New York, Ohio, Quebec. 

Illinois Records. — GALENA: June 30, 
1932, on Pinus strobus, Dozier & Mohr, 
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34,49. KeEIrHsBurRG: June 15, 1932, H. 

L. Dozier, 18, 49. Mount Carro_v: 

June 15, 1932, on Pinus strobus, Frison & 

Mohr, 2¢,19. Ursana: June 11, 1915, 

19. Wuute Pines Forest STATE Park: 

July 4, 1932, on grasses, Dozier & Mohr, 

12g; July 4, 1932, on Pinus strobus, Dozier 

& Mohr, 29. 

Psallus astericola Knight 

Psallus astericola Knight (19304, p. 125). 

Known only from Iowa. Breeds on prairie 

aster (Aster sericeus), which grows only on 

undisturbed, native prairie. 

Psallus morrisoni Knight 

Psallus morrisoni Knight (1923d, p. 464). 

Not taken in Illinois; known from Mas- 

sachusetts, Minnesota, New York. 

Psallus bakeri (Bergroth) 

Agalliastes signatus Uhler (1895, p. 55). Pre- 
occupied. 

Chlamydatus bakeri Bergroth (1898, p. 35). 

This species has previously been placed in 

the genus Chlamydatus, but its two types of 

pubescence, its longer antennae, and the 

form of its pseudarolia place it in Psallus. 

Apu.ts.—Length 2.60—2.90. General col- 
or fuscous to black, two spots on vertex and 

frequently base of cuneus paler. Legs yel- 

lowish to dusky yellow; hind femora fre- 

quently dark fuscous; femora with two or 

three black dots on dorsal surface before 

apex; tibiae pale, spines black with a prom- 

inent black spot at base of each. Clothed 

with pale, simple hairs intermixed on dor- 

sum with some silky, silvery pubescence. 

Foop PLant.— Sage brush (Artemisia 

Spar 

Known’ Distriputrion.— Occurs  fre- 
quently in the states west of the Mississippi 

River. 

Illinois Records.—Granp Detour: July 

12, 1934, DeLong & Ross, 3¢, 29. ORE- 

GON: July 4, 1932, on Artemisia canadensis, 

Dozier & Mohr, 104, 339. RockrTon: 

July 5, 1932, Dozier & Mohr, 29. 

Psallus seriatus (Reuter) 

Atomoscelis seriatus Reuter (1876, p. 91). 

This is the well-known cotton flea hopper, 

distinguished by its pale color, the black 
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spots on its second antennal segment, and the 
conspicuous black marks on the margin of 

the membrane, fig. 89. 
Mace.—Length 3.10, width 1.30. Head 

width 0.69, vertex 0.34. Rostrum reaching 

Fig. 89.— Psallus seriatus, 2. 

behind posterior coxae to third ventral seg- 

ment. Antennae, first segment, 0.17, pale, a 

group of three setigerous black spots before 

apex, some of which form narrow annula- 

tions; second, 0.82, pale, with four or five 

conspicuous black spots on dorsal aspect. 

Pronotum, length 0.56, width at base 1.09; 

pale, finely dotted with fuscous. Hemelytra 

pale, dotted with small and a few larger 

fuscous spots. Dorsum clothed with simple 

fuscous hairs intermixed with deciduous, 

silvery scalelike pubescence which in part is 

arranged in tufts at posterior edge of larger 

fuscous spots; roughly handled specimens or 

old living adults may lose pubescence. Mem- 

brane clear and shaded with fuscous; a clear 
spot surrounding black mark on margin be- 

hind cuneus; veins white. Legs pale; femora 

dotted with fuscous; tibiae with two rows 
of black spines, each with a prominent black 
spot around base. 

FEMALE.—Length 2.80, width 1.40; slight- 
ly more robust than male, but very similar 
in color and pubescence. 

Host PLants.—The nymphs and adults 
feed on the tiny flower buds of cotton just 
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as they appear, causing the buds to drop. 
The wild hosts of this insect may be several 

herbaceous weeds, but the preferred food 

plants appear to be several species of Croton, 

especially C. texensis. In Illinois, specimens 

have been taken on snowberry (Symphori- 

carpos orbiculatus), horse mint (Monarda 

punctata) and daisy (Chrysanthemum sp.), 

as well as on cotton and Croton capitatus. 

Known DistripuTion.—Psallus seriatus 

is known from all the southern states and 
ranges northward into Nebraska and Colo- 

rado and westward into Arizona and south- 

ern California. Its range coincides rather 

closely with the distribution of the various 
species of Croton. 

Illinois Records.— One hundred one 
males and 57 females, taken June 15 to 

Sept. 6, are from Centralia, Fulton, Gol- 

conda, Harrisburg, Havana, Keithsburg, 
Meredosia, Metropolis, Patoka, St. Anne. 

Psallus ancorifer (Fieber) 

Apucremnus ancorifer Fieber (1859, p. 336). 

Not taken in Illinois; known only from 
New York and Pennsylvania. 

Psallus drakei Knight 

Psallus drakei Knight (1923d, p. 464). 

Not taken in Illinois; known only from 

Colorado and New York. 

Lepidopsallus Knight 

KEY TO SPEGMs 

1. Rostrum extending beyond posterior 
COXd€.. 5.2... 2 

Rostrum not extending beyond pos- 
terlor coxae......:.. . 2a 3 

i) First and second antennal segments 
pale yellowish; sides of venter with- 
out scalelike pubescence.......... 
PES er ra Era TS. claricornis, p. 47 

Fi-st antennal segment black, base of 
second dusky; sides of venter and 
pleura bearing scalelike pubescence 
Dre ted ieee eae ten rostratus, p. 47 

3. First antennal segment pale yellow.. 4 
First antennal segment very dark 

brown or black! ...= 7. A. eee 5 

4. First antennal segment short, second 
segment six times as long as first 
segment; reddish color dominant, 
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darkest forms brownish red....... 
REE 25) elon coat miniatus, p. 47 

First antennal segment longer, second 
segment four times as long as first 
segment; color brown to fuscous, 
never reddish......... nyssae, p. 48 

5. Combined lengths of third and fourth 
antennal segments greater than 
length of second segment; second 
antennal segment thickened in 
both sexes, cylindrical and as thick 
as first segment; black, length 2.60 
A ara minusculus, p. 47 

Combined lengths of third and fourth 
antennal segments less than or 
scarcely equal to length of second 
segment; second antennal segment 
more slender in female, distinctly 
thinner on basal half and not so 
faek as first segment...) ..-...... 6 

6. Color uniformly black; second an- 
tennal segment always black; scale- 
like pubescence silvery white...... 
ees, - rubidus var. atricolor, p. 47 

Color black with reddish areas; second 
antennal segment usually light at 
apex, scalelike pubescence yellowish 
see rubidus var. rubidus, p. 47 

Lepidopsallus rubidus (Uhler) 

Sthenarus rubidus Uhler (1895, p. 41). 

Mave.—Length 3.20, width 1.50; ground 

color black; hemelytra reddish brown with 

fuscous; embolium and cuneus strongly red- 

dish; membrane uniformly fuscous. Body 

clothed with pale yellowish, closely ap- 

pressed, scalelike pubescence intermixed with 

more erect, dusky, simple pubescence. Fem- 

ora fusco-brownish, tinged with reddish; 

tibiae brownish to reddish, beset with prom- 

inent black spines. Antennae fuscous to fer- 

ruginous; first segment, length 0.16; second, 

0.64, its length two-thirds as great as width 
of head, apical three-fourths equal in thick- 

ness to first segment, but more slender on 
basal one-fourth, usually paler on apical 

half; third, 0.36; fourth, 0.31. Pronotum, 

length 0.62, width at base 2.38. 

FEeMALE.—Length 3.50, width 1.53; head 

Narrower than in male; second antennal 

segment gradually becoming thicker toward 

apex, but not quite attaining thickness of 

first segment. 

Specimens which are uniformly black in 
color, rather than not quite so, and having 

silvery rather than yellowish pubescence, 
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have been named rubidus atricolor Knight 

(1923d, p. 472). These were taken in com- 

pany with typical specimens at Dolson. 

Foop PLants.—Willow (Salix sp.). A 
few specimens were taken in Illinois on 

plantain (Plantago aristata) and_ black 

locust (Robinia pseudoacacia). 

Known DistrisuTion.—Common in the 

eastern United States and Canada; also 

known from California, Colorado, Idaho, 

Texas, Utah, Washington. 

Illinois Records. — Twenty-two males 

and 49 females, taken June 22 to Aug. 19, 

are from Browns, Decatur, Dolson, Eichorn, 

Elizabethtown, Galesburg, Golconda, Grand 
Detour, Grand Tower, Havana, Herod, 

Kansas, Meredosia, Savanna, Shawneetown, 

Starved Rock State Park, York. 

Lepidopsallus claricornis Knight 

Lepidopsallus claricornis Knight (1923d, p. 
471). 

Not taken in Illinois; known from New 

Jersey. 

Lepidopsallus rostratus Knight 

Lepidopsallus rostratus Knight (1923d, p. 
70). 

Not taken in Illinois; known from Iowa 

and Minnesota. 

Lepidopsallus minusculus Knight 

Lepidopsallus minusculus Knight (1923d, p. 
12); 

Not taken in Illinois; known from New 

Y ork. 

Lepidopsallus miniatus Knight 

Lepidopsallus miniatus Knight (19264, p. 
226). 

This species is distinguished by its red- 

dish color and relative lengths of the first 

two antennal segments. 
Mave.—Length 2.70, width 1.60. Head 

width 0.73, vertex 0.30. Rostrum reaching 

to middle of hind coxae. Antennae uniform- 

ly pale yellowish; first segment, length 0.13; 

second, 0.78; third, 0.34. Pronotum, length 

0.56, width at base 1.21. General color uni- 
form red to red with fuscous shading ; mem- 

brane fuscous, veins red. Legs fusco-red- 

dish; tips of femora and tibiae pale; spines 

and spots at bases black. 

FEMALE.—Length 2.80, width 1.50. Head 
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width 0.77, vertex 0.36. Antennae pale yel- 

lowish; first segment, 0.17; second, 0.69. 

Pronotum, length 0.58, width at base, 1.23. 

Color more reddish than in male, sometimes 

pronotum and scutellum more fuscous than 

red. Clothed with silvery white, scalelike 

pubescence intermixed with simple, yellow- 

ish to fuscous pubescence. 

Foop PLant.—Post oak (Quercus stel- 

lata). 
Known DistriguTIOoN.—Described from 

Florida, and now known from Illinois, Mis- 

sissippi, Texas. 

Illinois Records—Doncoia: May 10- 

12, 1917, tke 19s) Dupoiss” May<21-24, 

1917,2¢,69. Mereposia: May 29, 1917, 

29°. 

Lepidopsallus nyssae Johnston 

Lepidopsallus nyssae Johnston (1930, p. 
99). 

This is allied to miniatus Knight, but is 

distinguished by its pale brownish color and 

the relative lengths of the first and second 

antennal segments. 

Mave.—Length 3.00, width 1.40. Head 

width 0.73, vertex 0.30. Rostrum just at- 

taining posterior margins of middle coxae. 
Antennae pale yellowish, last two segments 

dusky; first segment, length 0.21; second, 

0.82; third, 0.34; fourth, 0.23. Pronotum, 

length 0.61, width at base 1.21. General 

color pale brown to fuscous, never reddish 

as in miniatus; head, pronotum and scutel- 

lum dark fuscous to black; hemelytra pale 

brownish, sometimes darker; cuneus_ uni- 

formly translucent like the corium. Clothed 

with silvery, scalelike pubescence intermixed 

with pale yellowish to fuscous simple pubes- 

cence. Legs dark brown; tibiae pale with 

black spines arising from brown spots. 

FEMALE.—Length 3.00, width 1.60. Head 

width 0.79, vertex 0.37. Antennae uniform- 

ly pale yellowish; first segment, length 0.14; 

second, 0.67. Pronotum, length 0.67, width 
at base 1.26. Color much paler than in male, 

dorsum uniformly pale brownish except an- 
terior half of pronotum and head, which 
are fuscous to blackish. Legs uniformly 
pale. 

Foop PLant.—Black gum (Nyssa sylva- 
tica). 
Known DistrisutTion.—Described from 

Texas. Now known in Illinois also. 
Illinois Record.—E LizaABETHTOWN: 

May 27-31, 1932, H. L. Dozier, 1. 
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Reuteroscopus Kirkaldy 

KEY TO SPECIES 

Membrane uniformly fuscous except for 
clear spot at apex of cuneus and smaller 
spot just beyond; scutellum and clavus 
black, fig. 90............ornatus, p. 48 

Membrane with many small, fuscous 
marks; scutellum and clavus yellowish, 
dotted with fuscous...sulphureus, p. 49 

Reuteroscopus ornatus (Reuter) 

Episcopus ornatus Reuter (1876, p. 90). 

Apu Lts.—Fig. 90. Length 3.40, width 

1.30; general color yellowish green, prono- 

tum with darker green; scutellum, clavus, 

Fig. 90.— Reuteroscopus ornatus, 8. 

membrane, and bar across apex of corium, 

fuscous, dark color forming a well-marked 
Greek cross. 

Foop PLants.—Ragweed (Ambrosia sp.). 
A few Illinois specimens were taken also on 

red cedar (Juniperus virginiana), basswood 

(Tilia sp.) and lamb’s quarter (Chenopo- 

dium album) ; the first two are undoubtedly 
“sitting” records. 

Known Distrisution. — Common in 
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North America east of the 100th meridian. 

Illinois Records——One hundred three 

males and 77 females, taken May 27 to Sept. 

24, are from Albion, Alto Pass, Ashley, 

Bloomington, Cave-in-Rock, Champaign, 

Chicago, Darwin, Decatur, Delavan, Dol- 

son, Dubois, East St. Louis, Elizabethtown, 

Fountain Bluff, Galena, Galesburg, Gol- 

conda, Grafton, Grand Detour, Grand 

Tower, Grandview, Grayville, Hardin, Ha- 

vana, Herod, Kampsville, Kankakee, Kan- 

sas, Kappa, Karnak, Keithsburg, Lawrence- 

ville, Metropolis, Monticello, Mounds, 

Mount Carmel, Muncie, Murphysboro, 

Oquawka, Palos Park, Pulaski, St. Joseph, 

Snyder, Springfield, Starved Rock State 

Park, Ullin, Urbana, York. 

Reuteroscopus sulphureus (Reuter) 

Psallus sulphureus Reuter (1907, p. 23). 

Apu tts.—Length 3.30, width 1.18. Gen- 

eral color yellow, sometimes with a green- 

ish tinge. Inner apical angles of corium, tip 

of clavus, anal area of membrane, and spot 

on inner angle of cuneus, fuscous. Body 

clothed with yellowish to fuscous pubescence, 

base of each hair with a small fuscous spot, 

also sparsely set with small tufts of silvery 

scalelike hairs, arranged in series on median 

line and outer margins of head and pronotal 

disk, and present to some extent on clavus 

and corium; membrane with dark spots on 

a clear background, fuscous color forming 

a short transverse bar touching margin just 

beyond tip of cuneus, each side of this clear 

but with another, larger fuscous area situ- 

ated just before apex; femora thickly speck- 

led with small, pale fuscous spots. 

Host PLants.—I have collected this spe- 

cies on ragweed (Ambrosia sp.) and found it 

breeding on Sida spinosa in Georgia. Speci- 
mens were collected in Illinois on lamb’s 

quarter (Chenopodium album) and snow- 

berry (Symphoricarpos orbiculatus) as well 

as on ragweed. 

Known DistrisutTion.—This species is 

common in the southern states and appears 

to find its northern limits of distribution in 
central Illinois. 

Illinois Records. — Twenty-two males 
and 29 females, collected June 5 to Oct. 2, 
are from Alton, Alto Pass, Ashley, Cave-in- 

Rock, Darwin, Dolson, Dongola, Dubois, 

Elizabethtown, Fairfield, Golconda, Hardin, 

Havana, Herod, Lawrenceville, Metropolis, 

Oquawka, Shawneetown, Vienna, York. 
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Criocoris Fieber 

Criocoris saliens (Reuter) 

Strongylotes saliens Reuter (1876, p. 88). 

Mave.—Fig. 91. Length 2.70, width 1.40. 
Head and body black, shining, clothed with 

white scalelike pubescence intermixed with 

Fig. 91.—Criocoris saliens, &. 

more erect pubescence; first and second an- 

tennal segments strongly thickened, thickness 

of second segment half as great as width of 

vertex. 
FEMALE.—Length 3.00, width 1.40; black, 

pubescence similar to that of male; antennae 

yellowish brown, entire first segment and 

base of second, black; second segment slen- 

der, scarcely more than half as thick as first. 

Host PLtant.—Bedstraw (Galium apa- 

rine.) 

Known DistripuTion.—California, Ida- 

ho, Illinois, Iowa, Kansas, Maryland, Mas- 

sachusetts, Minnesota, New Jersey, New 

York, Ontario, Pennsylvania, Texas, Vir- 

ginia, Washington. 
Illinois Records.—ANTI0cH: July 5-7, 

1932, Frison et al., 1g. ELIZABETHTOWN: 

May 27-31, 7193827 H.. -L.- Dozier; (159 

Granpb Tower: May 12, 1932, Frison, Ross 
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& Mohr, 6¢. Herop: May 29, 1935, Ross 

& Mohr, 49. Jonessporo: May 6, 1932, 

on Galium aparine, H. L. Dozier, 162, 

59. Texas City: May 12, 1936, Ross, 

Mohr & Burks, 1 ¢. 

Rhinacloa Reuter 

Rhinacloa forticornis Reuter 

Rhinacloa forticornis Reuter (1876, p. 89). 

This species is distinguished by its small 

size, scalelike pubescence and thickened sec- 

ond antennal segment. 

Mate.—Length 2.20, width 0.95. Head 
width 0.65, vertex 0.26. Rostrum reaching 

apices of hind coxae, length 0.86. Antennae, 

first segment, length 0.13, thickness 0.06, 

black; second, length 0.56, thickness 0.07, 

cylindrical, clothed with fine, short pubes- 

cence, black; third, length 0.28, pale, slen- 

der; fourth, length 0.21, fuscous. Pronotum, 

length 0.36, width at base 0.85, clothed with 

fine, closely appressed, silvery, scalelike pu- 

bescence intermixed with dusky to black sim- 

ple pubescence. General color fuscous to 

black, hemelytra paler at base, embolium 

with reddish spot at apex; membrane dusky. 

Legs brownish to fuscous; tibiae pale with 

spines and dots at bases of spines black. 

FEMALE.—Length 0.21, width 1.00. Head 

width 0.60, vertex 0.30. Antennae, first seg- 

ment, length 0.13, thickness 0.06; second, 

length 0.47, slender on basal half, clavate 

apically (thickness 0.07) ; third, length 0.30, 
slender, pale; fourth, length 0.20, fuscous. 

Pronotum, length 0.39, width at base 0.86. 

Color and pubescence very similar to those 
of male. 

Known  DistriBUTION.— Common _ in 

Texas and westward. Rare in Illinois, lowa 

and Missouri. 

Illinois Record. — Ursana: June 29, 
1914, C. A. Hart, 19. 

Leucopoecila Reuter 

Leucopoecila albofasciata Reuter 

x eucopoecila albofasciata Reuter (1907, p. 
Ne 

This species is distinguished by its peculiar 
antennae, fig. 92. The dorsum is dark with 
a pale fascia across the clavus. 

Mae.—Fig. 92. Length 2.40, width 0.95. 
Head width 0.74, vertex 0.39, strongly ver- 

tical in position. Rostrum reaching slightly 

beyond hind coxae or to fourth ventral seg- 
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ment, length 1.04. Antennae, first segment, 

length 0.26, width 0.11, constricted at base, 

black; second, length 0.43, somewhat flat- 

tened, broader at base, width 0.12, clothed 

with short, black pubescence, ventral aspect 

black with an elongate, pale sensory pit 

which occupies nearly whole length of seg- 

SS — eater 

i 
4 a9 

Fig. 92.— Leucopoecila albofasciata, &. 

ment; third, length 0.52, slender, black; 

fourth, length 0.43, black. Pronotum, length 

0.43, width at base 0.91. Scutellum distinctly 

convex above level of clavus. Dorsum 

clothed with pale, simple pubescence. Gen- 

eral color black; a prominent, slightly irreg- 

ular pale band extends across middle of 

clavus and basal half of corium; base of 

cuneus and a triangular spot just before 
on corium, pale; membrane fuscous, paler 

at base. Legs black, front and middle fem- 

ora yellowish at apex, tibiae pale, spines 

black but without spots at- bases, tarsi pale 

to fuscous, apical segment darker. 

FEMALE.—Length 2.60, width 1.08. Head 

width 0.73, vertex 0.38. Antennae, first seg- 
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ment, length 0.17, width 0.06; second, length 

0.49, width 0.06, more slender on basal half, 

no sensory pit evident; third, length 0.43; 

fourth, length 0.35, black. Form. slightly 
more robust than that of male, but very 

similar in pubescence and coloration. 

Known DistriputTion.—This species is 

widely distributed in the southern and south- 

western United States. It has been reported 

as injurious to grass on golf greens at St. 

Louis, Mo., and about New York, N. Y. 

Illinois Records.— ALton: June 26, 

1934, DeLong & Ross, 1 ¢. CARBONDALE: 

Aug. 17, 1891, sweepings from grape, G. H. 

French, 1 9. Cave-1N-Rock: Oct. 2, 1934, 
Frison & Ross, 1¢. FouNTAIN BLUFF: 

Aug. 10, 1891, Hart & Shiga, 1 ¢. Merrop- 

otis: Aug. 18, 1891, sweepings from Core- 

Besisesp., ete, C.A. Hart, 19. 

Lopus Hahn 

No Illinois species; Lopus decolor (Fal- 

len) occurs in Connecticut, District of Co- 

lumbia, Maine, Maryland, Massachusetts, 

New. Jersey, New York, Ontario, Quebec, 

Virginia. It breeds on sedges (Juncus 

dudleyi and other species). 

Amblytylus Fieber 

No Illinois species; Amblytylus nasutus 

(Kirschbaum) occurs in Indiana, Massa- 

chusetts, Michigan; Europe. 

Atractotomus Fieber 

No Illinois species; Atractotomus crataegi 

Knight is known from Iowa. 

Macrotylus Fieber 

KEY TO SPECIES 

Chiefly green, ventral surface yellowish, 
femora black along dorsal margin, fig. 
Bs, length 2.30...........amoenus, p. 51 

Uniformly black, membrane with four 
Siterepots; length 3.00.......7..0... 

......Sexguttatus, p. 51 

Macrotylus amoenus Reuter 

Macrotylus amoenus Reuter (1909, p. 75). 

Aputts.—Fig. 93. Length 2.30, width 

0.80; yellowish green, hemelytra darker 

green; first and second antennal segments 

or Miripask, OF ILLINOIS 51 

black, apices white; tibiae black; femora 

with black bar on dorsal margin; cuneus 

opaque white with greenish tint, an oblique 

\ 
Fig. 93.— Macrotylus amoenus, 9. 

black bar across middle; membrane fuscous, 

a clear spot on either side near margin. 

Host Prant.—New England aster (ds- 

ter novae-angliae ). 

Known DisrriputTion.—Originally de- 

scribed from Connecticut and later found 

in Rhode Island and the Delaware Water 
Gap. 

Illinois Records. — EverGREeEN Park: 

July 1, 1935, Ross & DeLong, 1 2 ; Aug. 23, 

1934, Ross & DeLong, 19. GraysLAKE: 

June 10, 1936, breeding on Aster novae- 

angliae, Ross & Burks, 59g 519. Oak 

Lawn: July 1, 1936, DeLong & Ross, 3 g 

4Q. 

Macrotylus sexguttatus (Provancher) 

Amblytylus sexguttatus Provancher (1887, 
p. 150). 

Not taken in Illinois; known from Con- 

necticut, Michigan, Minnesota, New York, 

Ontario, Pennsylvania. 

(Aster undulatus). 
Host plant, aster 
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Orectoderus Uhler 

Orectoderus obliquus Uhler 

Orectoderus obliquus Uhler (1876, p. 320). 

Mate.—Length 8.00, width 2.30. Head 

elongate, inclined, width 1.22, vertex 0.60. 

Rostrum extending to near apex of middle 

coxae. Antennae with first segment yel- 

lowish, length 0.47; second, 2.42, apical 

one-third distinctly thickened, yellowish to 

orange, thick part black; third, 1.55; fourth, 

0.86; last two segments orange. Pronotum, 

length 1.30, width at base 1.81; lateral 

margins rounded, slightly concave. General 

color black, shining; legs yellowish to orange 

colored. Body sparsely clothed with short, 

yellowish pubescence. A color variation has 

the basal half of cuneus and basal one-third 

of corium white. 

FEMALE.—Length 6.00, width of abdomen 

2.40. Brachypterous, antlike in form, head 

broader than pronotum; hemelytra greatly 

reduced, extending to base of abdomen, there 

turning upward, the tips vertical and taper- 

ing to a point; two basal segments of ab- 

domen constricted into a pedicel, the remain- 

ing segments forming a globose portion, the 

pleural fold prominent. General color pice- 

ous to black; antennae yellowish to orange, 

tips of second and third segments blackish. 
Hasits.—Occurs on the ground among 

grasses and associated with ants. 

Known Distrisution.—Alberta, Colo- 

rado, Connecticut, Illinois, Maine, Mani- 

toba, Massachusetts, Montana, New Bruns- 

wick, New Mexico, New York. Uhler 

(1876, p. 320) records this species from 

Illinois. 

Teleorhinus Uhler 

No Illinois species; Teleorhinus tephrosi- 

cola Knight is known from Missouri, New 

Jersey, New York, and may eventually be 

taken in Illinois. It breeds on hoary pea 
(Tephrosia sp.). 

Coquillettia Uhler 

Coquillettia amoena (Uhler) 

Orectoderus amoenus Uhler (1877, p. 426). 

Matre.—Length 6.40, width 1.77. Head 

width 0.90, vertex 0.41. Antennae dark 

brown; first segment, length 0.38; second, 

2.20; third, 2.00; fourth, 0.95. Pronotum, 

Vol. 22, Artad 

length 0.99, width at base 1.43. General 
color dark orange brown; abdomen, tarsi 

and second antennal segment becoming fus- 

cous; basal half of corium transparent, 

apical part bright orange brown, but with 

a slender dark brown margin; basal one- 

third of cuneus white, slightly translucent; 

membrane and apical two-thirds of cuneus 

very dark brown, almost black. 

TFEMALE.—Length 5.50, wingless; antlike 

in form, head wider than pronotum; abdo- 

men with first two segments constricted to 

form a pedicel, remaining segments forming 

a globose, polished, minutely and sparsely 

haired gaster with conspicuous pleural fold. 

General color brown; third and fourth an- 

tennal segments and apex of second, tarsi, 

and apices of tibiae, fuscous to black; globose 

portion of abdomen, and tergite of second 

segment, dark chestnut to pitchy black. 
Known DistrisuTtTion. — Florida, Illi- 

nois, lowa, New Mexico, North Carolina, 

Texas. The only Illinois record is that in 

the original description where Uhler stated: 

“Other specimens have been secured in... 
Illinois.” : 

Occurs on high prairie among grasses and 

appears to be associated with ants, such as 

Formica (Neoformica) pallide-fulva var. 

incerta Emory. The wingless female bugs 

resemble this ant in form and color so nearly 

that one must look rather closely to separate 
them. 

DICYPHINAE 

KEY TO GENERA 

1. Eyes large, postocular space of head 
less than half Jateral width of an 
eye; first antennal segment always 
short, fig. 94..... Cyrtopeltis, p. 53 

Eyes small, postocular space much 
longer, figs. 95, 97; or first antennal 
segment very long, fig? 982. 2 

tw Hemelytra hyaline, completely trans- 
parent and glassy, with a well-de- 
fined, red or fuscous Y-shaped 
mark, fig. 98; pseudarolia absent, 
fig. 32; form -broader. .. geen 
ea mek ee Hyaliodes, p. 56 

Hemelytra opaque or at least milky, 
and with brown, scattered spots or 
widely suffused brownish areas; 
pseudarolia prominent, figs. 29, 53; 
form narrower, fig. 97............ 3 

3. Pronotal disk with an arcuate, deep 
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furrow across middle at junction of 

wide and narrow portions, fig. 97. . 
Merete 3c 5 sia Serine chat Dicyphus, p. 53 

Pronotal disk without such a furrow, 

Fig. 94.—Head of Cyrtopeltis tenuis. 

Fig. 95.—Head of Macrolophus separatus. 

Fig. 96.—Head and pronotum of Dicyphus 
agilis. 

4. Head mostly black; pronotum brown 
or black, at least on sides......... 

1 cool ae eee Dicyphus, p. 53 
Head and pronotum almost entively 

ereenish, yellow... . 22.12.00. 2 +s 

Cyrtopeltis Reuter 

No Illinois species; Cyrtopeltis varians 

(Distant) occurs in Arizona, California, 

Florida, Georgia, Mississippi, Missouri, 

South Carolina, Texas; Mexico and Central 

America; Puerto Rico and Grenada. It is 

known to breed on cultivated tomatoes, but 

in the wild state it feeds probably on related 

plants. It has been reported to be a tomato 

pest in Arizona, Georgia and Mississippi. 

Dicyphus Fieber 

KEY TO SPECIES 

1. Length not over 3.00; cori'um with 
large black spot near apex........ 
BN po ei A minimus, p. 54 

Length more than 4.00; corium var- 
iously marked but without a large 
Piaekespot near apex. .... 2.2.5... 2 

2. Head entirely and pronotum mostly 
dark brown to black; pronotum 
usually with a pale median stripe. . 
Meh eae s vied a te agilis, p. 53 

Head with at least vertex behind eyes 
pale; pronotum in greater part dull 
yellow or reddish with only sides 
DE MBETNC CUNT Yio acme Osi pe ua Ts 3 

KwnicHut: PLAant Bucs, or Miripaez, or ILLINOIS 53 

3. Length of second antennal segment 
subequal to both maximum width 
and maximum length of pronotum. 
Ree ea oh eee ee vestitus, p. 53 

Length of second antennal segment at 
least one-third greater than maxi- 
mum width of pronotum and at 
least one-half greater than maxi- 
mum length of pronotum......... + 

4. Second antennal segment uniformly 
black; scutellum mostly — black; 
femora without reddish dots...... 
Me eee et Nee gracilentus, p. 54 

Second antennal segment with basal 
two-thirds pale; scutellum entirely 
reddish or yellowish; femora with 
numerous reddish dots........... 5 

5. Elytra with numerous reddish streaks; 
length of postocular space subequal 
toidistance hetween eyes. s,s. 
Paige Jee ee - hamelieus, p54 

Elytra without reddish streaks; length 
of postocular space slightly more 
than one-half distance between eyes 
Bei ee, Se ate Ngee? discrepans, p. 54 

Dicyphus agilis (Uhler) 

Idolocoris agilis Uhler (1877, p. 425). 

Ma e.—Length 3.40, width 0.90. Gen- 
eral color pale yellowish; head, thorax and 

second segment of antennae chiefly black; 

hemelytra pale, lightly marked with fuscous, 

sometimes tinged with red. 

FemMaAce.—Length 4.50, width 1.10. 
Foop PLant.—Raspberry (Rubus odora- 

tus and doubtless others). In Illinois it was 

collected on walnut (Juglans nigra) and 

butternut (J. cinerea), but these are cer- 

tainly “sitting” records. 
Known DistrripuTion.— Maine west- 

ward to British Columbia and southward 

to Virginia, through Illinois and Iowa. 

Illinois Records.—Seven males and 16 

females, taken June 2 to July 2, are from 

Algonquin, Dolson, Rocky Branch, Gales- 

burg, Grand Detour, Grand View, Hardin, 

Manito, Savanna, Sheldon, Urbana. 

Dicyphus vestitus Uhler 

Dicyphus vestitus Uhler (1895, p. 46). 
Dicyphus notatus Parshley (1922, p. 16). 

Apu tts.—Length 3.80, width 1.20. Head 

width 0.60, vertex 0.26. Rostrum reaching 

to base of hind coxae. First antennal seg- 

ment, length 0.36, reddish, black on base; 
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second, 0.91, yellowish, apical one-fourth 

black. Pronotum, length 0.58, width at base 

0.95, basal margin deeply concave. General 

color pale, shaded with fuscous, scutellum 

black, basal angles pale; ventral surface 

black, shining. Legs pale, femora with small 

fuscous points. 

Known DistriputTion.—Colorado, IIli- 

nois, Iowa, Minnesota, Ohio, South Dakota. 

Illinois Records——ALGONQUIN: Nov. 4, 

1895, 19; May 8, 1897, 19. AppLe RIVER 

Canyon STATE Park: June 2, 1933, Ross 

& Townsend, 19. BLoominctTon: July 18, 

1932, T. H. Frison, 1,39. Cary: May 

14, 1936, Ross & Mohr, 19. Fountain 

BiurF: Aug. 10, 1891, Hart & Shiga, 19. 

Urpana: Nov. 2, 1887, sweeping from grass 

and evergreens in arboretum, C. A. Hart, 

19; April 30, 1892, in woods, Hart & 

Marten, 19. WuLLow Sprincs: July 16, 

1911, A. B. Wolcott, 23,19, FM. 

Dicyphus famelicus (Uhler) 

Idolocoris famelicus Uhler (1878, p. 413). 

Aputts.—Length 4.80, width 1.20. Ros- 
trum extending to second abdominal sternite. 

First antennal segment, length 0.47; second, 

1.43, yellowish, apical one-third dark red- 

dish. Pronotum, length 0.62, width at base 

0.86, strongly sulcate on base. General color 

pale yellowish; head and thorax dull red- 

dish; hemelytra and scutellum with dull 

reddish markings; membrane _infuscated; 

veins and tip of cuneus reddish. 

Foop Prant.—Raspberry (Rubus odora- 

tus). 

Known DistriputTion.—lllinois, Massa- 

chusetts, New Hampshire, New Jersey, 
New York, Ohio, Ontario, Pennsylvania, 

Vermont, West Virginia, Wisconsin. 

Illinois Record.— Savanna: July 11, 

LON et 

Dicyphus minimus Uhler 

Dicyphus minimus Uhler (1899, p. 59). 

Not taken in Illinois; known from Cali- 

fornia, Colorado, District of Columbia, 

New Mexico. 

Dicyphus discrepans Knight 

Dicyphus discrepans Knight (1923d, p. 477). 

Not yet collected in Illinois; known to 

occur in British Columbia, Michigan, Min- 

nesota, New Hampshire, New York, North 

Vol. 22, Art. 1 

Dakota, Oregon, Washington. Feeds on 

aster (Aster sp.). 

Dicyphus gracilentus Parshley 

Dicyphus gracilentus Parshley (1922, p. 21). 
Dicyphus vestitus Blatchley (19264, p. 910) 

not Uhler. Misidentification. 

Aputts.—Fig. 97. Length 4.50, width 
1.25. Head width 0.60, vertex 0.21. Ros- 

trum reaching to second abdominal sternite. 

Fig. 97.— Dicyphus gracilentus. 

First antennal segment, 0.43; second, 1.25, 
black. Pronotum, length 0.65, width at base 

0.99, basal margin deeply concave. General 

color pale to yellowish, shaded with fuscous; 

scutellum and mesoscutum dull black, basal 
angles of scutellum yellowish; sternum and 
propleura dark brown, strongly shining. 
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Legs uniformly pale yellowish, without 

spots. 
Foop PLant.—Leafcup (Polymnia cana- 

densis). 

Known Distrinution.—Originally de- 
scribed from Illinois and known also from 

Indiana and Ohio. 

Illinois Records.—Sixty-seven males and 

66 females, taken April 4 to Oct. 29, are 

from Apple River Canyon State Park, 

Bloomington, Cave-in-Rock, Kappa, Oak- 

wood, Savanna, Urbana, Zion. 

Macrolophus Fieber 

KEY TO: SPECIES 

1. Length of first antennal segment equal 
to or slightly greater than width of 
head across eyes; length of second 
segment distinctly greater than 
basal width of pronotum......... 
ERAS i ti 2 tenuicornis, p. 56 

Length of firs. antenna] segment less 
than width of head across eyes... 2 

2. Postocular space of head nearly equal 
to lateral width of an eye; a fuscous 
stripe present at dorsal margin of 
eye; second antennal segment with 
apical one-fourth black; basal two- 
thirds of cortum without fuscous 
points at bases of hairs except one 
row bordering claval suture....... 
=, + aig Beatle cra brevicornis, p. 55 

Postocular space of head little more 
than half lateral width of an eye; 
second antennal segment with a 
narrow fuscous area at apex; co- 
rium with three or four rows of 
fuscous points on basal two-thirds. 
5 Sh en eee ae separatus, p. 55 

Macrolophus separatus (Uhler) 

Dicyphus separatus Uhler (1894, p. 194). 

Matre.—Length 4.30. Head width 0.54, 
vertex 0.28; lateral width of an eye 0.20, 

space between eye and pronotal collar, 0.11; 

without trace of a fuscous vitta behind 

dorsal margin of eye. Rostrum, length 1.79, 

scarcely attaining posterior margins of hind 

coxae. First antennal segment, length 0.38, 
black; second, 1.17, yellowish, narrow area 

at apex black; third, 1.28, slender, yellowish 

to dusky; fourth, 0.51, fusco-brownish. Pro- 

notum, length 0.66, width at base 1.06. 

FEMALE.—Length 4.20. Head width 0.56, 
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vertex 0.29; lateral width of an eye 0.20, 

space between eye and pronotal collar 0.11. 

First antennal segment, length 0.34; second, 

1.00, practically equal to width of pronotum 

at base; third, 1.20; fourth 0.52. 

Foop PLants.—Found breeding on Ge- 

rardia pedicularia; also occurs in Illinois 

on leafcup (Polymnia sp.). 

Known Distripution. — Florida, I[lhi- 

nois, Indiana, Maryland, New York, Ohio. 

Illinois Records. — BLoomincTon: July 

18:0 1932-- T°: “Ho Frison; 19°. (Ceicace: 

Aug. 4, W. J. Gerhard, 1 g, rm. GoLcon- 

DA: June 22, 1932, Ross, Dozier & Park, 

liao SEiarpin: June. s-9, 1932, 6H 2, 

Dozier, 2, 19. KANKAKEE: Sept. 19, 

1930, on Gerardia pedicularia, Frison & 

Ross, 28 ¢,65¢@. Sr. ANNE: Aug. 4, 1936, 

Frison & Burks, 19. Urpana: Aug. 25, 

1930 tH. Koreht 3/6475 97<) 1930)on 

Polymnia sp., T. H. Frison,'13¢, 109. 

Ziom = \uly 6, 1982, “Es cel: uF vison, “6°38, 

See. 

Macrolophus brevicornis Knight 

FE se brevicornis Knight (19262, p. 
e 

This species is suggestive of tenuicornis 

Blatchley, but the antennae are distinctly 

shorter, with the first segment not equal to 

the width of the head; it is distinguished 

from separatus (Uhler) as shown in the key. 
Mate.—Length 3.60, width 0.96. Head 

width 0.48, vertex 0.26; lateral width of an 

eye 0.16, or a trifle greater than space 

(0.11) between eye and base of head where 

collar normally fits. Rostrum reaching to 
middle of hind coxae, length 1.34. Antennae, 

first segment, length 0.34, scarcely equal to 

width of vertex plus dorsal width of an eye; 

second, 0.88, being a trifle greater than 

width of pronotum at base, apical one- 

fourth black; third, 1.03; fourth, 0.43. Pro- 

notum, length 0.54, width at base 0.84. 

General coloration usually lemon yellow, 

sometimes greenish yellow; head with a 

fuscous stripe behind dorsal margin of eye; 

hemelytra with fuscous points more distinct 

than in tenuicornis, basal two-thirds of cori- 
um without fuscous points at bases of hairs, 

except one row bordering claval suture. 

FEMALE.—Head width 0.47, vertex 0.25; 

lateral width of an eye 0.16, space between 

eye and pronotal collar 0.11. Antennae, first 

segment, length 0.33; second, 0.75, not equal 

to width of pronotum at base; third, 1.00; 
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fourth, 0.38. Pronotum, length 0.54, width 

at base 0.84. 

Foop PLant.—In Iowa found breeding on 

an unidentified milkweed (Asclepias sp.). 

Known DistrispuTion. — Illinois, Lowa, 

Kansas, Maryland, New Jersey. 

Illinois Records. — Harpin: June 5-9, 

1932, H. L. Dozier, 2¢, 19. VIENNA: 

May 18, 1932, H. L. Dozier, 39. 

Macrolophus tenuicornis Blatchley 

Macrolophus tenuicornis Blatchley (19264, 
p. 913). 

Mate.—Length 4.20, width 0.91. Head 
width 0.47, vertex 0.26; lateral width of an 

eye 0.17, space between eye and pronotal 

collar 0.13. Rostrum reaching to near pos- 

terior margin of hind coxae. Antennae, first 

segment, length 0.56, pale, apex black; sec- 
ond, 1.43, pale, apex black, length greater 

than basal width of pronotum plus width 

of head. Pronotum, length 0.60, width at 

base 0.78. General coloration greenish yel- 

low, darkened with fuscous, nearly as in 

separatus (Uhler), but fuscous points on 

corium much fainter and confined to inner 

half; longitudinal fuscous stripe behind dor- 

sal margin of each eye. 

FEMALE.—Length 4.00, width 1.00. Head 

width 0.43, vertex 0.26. Antennae, first seg- 

ment, length 0.47; second, 1.17. Pronotum, 

length 0.60, width at base 0.82. Very simi- 
lar to male in form and coloration. 

Foop PLant.—Leafcup (Polymnia cana- 
densis ). 

Known Distrisution.—lIllinois and In- 
diana. 

Illinois Records.—ALconouin: Aug. 7, 
1930, on Polymnia canadensis, Frison & 

Knight, 1g. Fern Cuiirr: Aug. 3, 1934, 

DeLong & Mohr, 14, 39. Gotconpa: 

July 25, 1930, on Polymnia canadensis, 

Knight & Ross, 524,59. Morris: July 
19, 1883, Webster, 1 ¢. Urpana: 1930, on 

Polymnia sp., T. H. Frison, 14,19. 

Hyaliodes Reuter 

KEY TO SPECRES 

1. Collar, calli and areas lateral to calli 
very dark brown or black, median 
pronotal line always light, fig. 98; 
length of first antennal segment of 
male equal to maximum width of 
pronotum; length of first antennal 

Vola 222 are! 

segment of female four-fifths as 
great as maximum width of pro- 
NOtUM 6.2 ae eee harti, p. 57 

Entire pronotum almost colorless; 
or pronotum with collar, calli, and a 
broad median mark extending from 
anterior to posterior margins, dark 
brown or black; or pronotum with a 
vague dark mark on median line at 
posterior margin; length of first 
antennal segment in either ex not 
more than three-fourths as great as 
maximum width of pronotum..... 2 

i) Broad, median, dark brown or black 
mark extending from anterior to 
posterior margins of pronotum.... 
vitripennis var. discoidalis, p. 56 

Pronotum without broad, median, 
longitudinal, dark mark.......... x) 

3. Length of first antennal segment equal 
to or only slightly greater than 
width of head measured across 
eyes) oS Ae brevis, p. 58 

Length of first antennal segment much 
greater than width of head across 
eyes; at least two-thirds as great as 
maximum width of pronotum..... 
vitripennis var. vitripennis, p. 56 

Hyaliodes vitripennis (Say) 

Capsus vitripennis Say (1832, p. 24). 

Length 4.80, width 1.70; hemelytra hya- 

line, glassy, with black or red marks border- 
ing scutellum, inner edge of clavus and co- 

rium, and extending across apex of corium 

to lateral margin; also dark on membrane, 
veins and tip of cuneus; pronotum usually 

almost entirely colorless; antennae various- 

ly marked with red. 

In some specimens the median area of the 

posterior portion of the pronotum tends to 

be fuscous; in others it may be dark brown 

or black. Other specimens may have this 

dark mesal area extending the full length 
of the pronotum. These dark extremes con- 

stitute the variety discoidalis Reuter (1909, 
poly: 

Hapits.—Occurs' on_ several plants; 

frequent on grape (Vitis sp.) ; predacious 

on plant lice. 

Known DistriputTion. — Originally de- 

scribed from Indiana and Pennsylvania and 

since recorded from several eastern states 

and southern Canada. 

Illinois Records.—F orty-eight males and 

95 females, taken May 24 to Sept. 10, are 
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from Alton, Antioch, Ashley, Bluff, Cairo, 

Clay City, Danville, Darwin, De Soto, Dol- 
son, Dongola, Dubois, Eichorn, Elizabeth- 

town, Evanston, Fairfield, Fort Sheridan, 

Galesburg, Grantsburg, Hardin, Harris- 

burg, Havana, Herod, Kampsville, Karnak, 

Marshall, McHenry, Meredosia, Metropo- 

lis, Monticello, Olive Branch, Oregon, 

Parker, Pulaski, Quincy, Rock Island, 

Shawneetown, Starved Rock State Park, 

Urbana, West Pullman, White Heath, Wil- 

low Springs, Zion. 

Hyaliodes harti new species 

This is distinguished from vitripennis 

(Say) by the longer first antennal segment, 

Fig. 98.— Hyaliodes harti. 

which, in the male, is equal to the width of 

the pronotum at base. 

Mate.—Length 4.40, width 1.40. Head, 
width 0.73, vertex 0.26. Rostrum just at- 
taining posterior margins of middle coxae, 

length 1.20. Antennae, first segment, length 

1.10, bright red; second, 1.69, reddish to 

black; third, 1.12, black; fourth, 0.60. Pro- 
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notum, length 0.82, width at base 1.12. Gen- 
eral color pale, translucent; head and body 

yellowish; calli, collar, scutellum except 

apex, mesoscutum, and inner margin of 

clavus, black; apex of scutellum white; apex 

of corium, and tip of embolium, red; cuneus 

and membrane clear, anal angles fuscous, 

veins red to fuscous. Legs pale to yellowish. 

FemaLe.—Fig. 98. Length 4.90, width 

1.60. Head width 0.71, vertex 0.32. An- 

tennae, first segment, length 1.08; second, 

1.77. Pronotum, width at base 1.34. Very 

similar to male in form and coloration. 

Holotype, male. —Harrisburg, IIL: 
June 25, 1932, Ross, Dozier & Park. 

Allotype, female.—Same data as for 
holotype. 

Paratypes. — ILLINoIs.— Same data as 
for holotype, 11 ¢, 39. NorrHern ILLI- 

wois: 14,39. ALton: July 19-21, 1932, 

Ross & Dozier, 19. ANNA: June 27, 1909, 

wo. Aste: Anges 7, (SLi. 3a 3% 

Bevery Hi ts: Sept. 11, 1907, E. B. Chope, 

fo: July 13; 1908, W.. J. Geghard, 1 ¢. 

Dixon SprinoGs: June 23, 1932, Ross, Dozier 

& Park. 12. Dorson: Sept. 30, 1935, T. 

H. Frison, 19. Dusors: July 2, 1909, 2.3 . 

E1cHorn: June 24, 1932, Hick’s Branch, 

on Alnus rugosa, Ross, Dozier & Park, 12. 

ELIZABETHTOWN: June 22-24, 1932, Ross, 

Dozier & Park, 1 g ; July 8, 1935, Ross & 
DeLong, 29. GALENA: June 30, 1932, 

Dozier & Mohr, 19. GALEssBurG: July 24, 

1892, Stromberg, 2¢,29. Gerr: June 12, 

1934, DeLong & Ross, 19. GLENVIEW: 

July 19, 1931, A. R. Park, 19. Heron: 

June, 23, 1927, 1. Hy Frison, 1 ¢ ; June-24; 

1932, Ross, Dozier & Park, 19. Joie: 

July 31, 1930, Frison & Knight, 29. Kar- 

NAK: June 23, 1932, Ross, Dozier & Park, 

io. kA (GRance: Sept> 14, 1907. “Lia. 

La Rue: July 11, 1935, DeLong & Ross, 

14, 19. LAWRENCEVILLE: Sept. 7, 1933, 

Ross & Mohr, 19. MaKkanpba: June 26, 

1909; “lia.. oMarsHary: July, 23; 1932; 

Dozier & Park, 1g. Metropotis: Aug. 
20, 1916, 19. MonrticeEtto: June 28, 1914, 

19. Norma: July 22, 1884, on black 

walnut, 19; July 26, 1884, on leaves of 
maple, 19. Oaxkwoop: July 22, 1930, 
Hottes & Tauber, 1 2 ; Oct. 6, 1930, T. H. 

Frison, 19. Otive BrancH: Oct. 2, 1909, 
W. Js Gerhard, t¢. Quincy: Aug, 14 
1889, “sweeping along shore of Mississippi 
R..” C. A. Hart, 19. Rocxrorp: July, 

1932, Dozier & Mohr, 1 9. Rock ISLAND: 
July 7, 1934, DeLong & Ross, 1¢. St. 
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ANNE: July 22, 1935, Ross & DeLong, 19. 
SPRINGFIELD: July 12, 1932, T. H. Frison, 

on Quercus sp., 38, 79. STARVED Rock 
SraTe Park: July 14, 1932, Dozier & Park, 

54,169. Tamaroa: Sept. 22, 1882, 19. 

Tempce Hitt: June 24, 1936, DeLong & 

Ross, 1¢, 29. Ursana: Sept. 27, 1892, 

C. A. Hart, 19; July 21, 1889, “sweeping 

in Univ. forestry,” C. A. Hart, 1 9 ; Oct. 8, 

1889, in woods, Marten, 19; June 23, 

1908 5-1-0! = Anres.23; 19l7 eal os Ada. ail, 

1932, Knight & Ross, 1 ¢, 19 ; Sept., 1932, 

T. H. Frison, 1¢. Warren: Aug. 22, 

1935, DeLong & Ross, 14. . WHITE 

HeatH: July 11, 1915, 19; July 4, 1933, 
H. H. Ross, 1 ¢@. Wurttow Sprincs: June 
27, 1905, A. B. Wolcott, 1 3. 

GEORGIA.—EXPERIMENT: Aug. 6, 1929, 

T. L. Bissell, 13. 

Iowa.—Ames: July 31, 19; Aug. 1, 

1932, F. Andre, 19. 
MissourI.—SPRINGFIELD: July 18, 1915, 

H. H. Knight, 49. 

New YorK.—Batavia: July 30, 1916, 

ae Ee Knol 262 GaEtACA | Pully 23.els0" 

July 26, 19167. He Knight; 2.4. 

NortH CAROLINA.—RALEIGH: July, 1909, 

F. Sherman, | 2. 

NortH Daxkotsa.—DIcCKENSON COUNTY: 

ily 2300 19252 0s 10). Bal PelOrs) war 
County: July 19, 1923, A. A. Nichol, 19. 

OnTArRIO.—Parry Sounp: Aug. 7, 1915, 
Hoch arish, le4.>2 9. 

WIsconsiIn.—Haywarp: Aug. 15, 1932, 

Moose Lake, T. H. Frison, 1 ¢. 

Hyaliodes brevis new species 

This species is distinguished by its short 

first antennal segment which, in the female, 

does not exceed the width of the head across 

the eyes and, in the male, exceeds the width 

of the head only very slightly; the body is 
shorter and more nearly ovate than in vitri- 
pennis (Say). 

Mave.—Length 4.00, width 1.80. Head 
width 0.69, vertex 0.32. Rostrum scarcely 

reaching base of middle coxae, length 0.95. 

Antennae, first segment, length 0.70, pale 

yellowish, becoming reddish at apex; second, 

1.43, fuscous to black, slightly paler at mid- 

dle; third, 0.74; fourth, 0.26, black. Pro- 

notum, length 0.86, width at base 1.16. Gen- 

eral color pale to yellowish; scutellum 

white; hemelytra clear, translucent; tip of 

cuneus, veins in membrane, narrow inner 

margin of clavus, narrow band across apex 

Vol.22, Artol 

of corium, and tip of embolium, fuscous to 

black. Legs and ventral surface pale, apex 

of hind femora becoming reddish. 

FEeMALE.—Length 4.00, width 1.55. Head 

width 0.69, vertex 0.31. First antennal seg- 
ment, length 0.65, scarcely equal to width 

of head. Pronotum, length 0.86, width at 

base 1.20. Very similar to male but black 

areas much reduced, apex of corium and tip 

of cuneus still retaining black. 

Holotype, male. — UrzBana, ILL., Aug. 
10, 1932, on bur oak, Quercus macrocarpa, 

HH. Korehe: 

Allotype, female,— Same data as for 
holotype. 

Paratypes. — ILLINoIs.— Same data as 
for holotype, 11 ¢, 229. Srarvep Rock 

STATE Park: July 14, 1932, Dozier & Park, 

1¢, 59. Ursana: Aug. 351952 Shere 

Ross, 1 ¢ ; Aug. 10, 1932, IHS Ross; oae 
39; Aug. 11,.1932; H.-L Rosse ee 

H. H. Knight, 42,69. 

Iowa.—Ames: Aug. 1, 1 9 ; Aug. 9, 1932, 

F. Andre, 22. 

MINNESOTA.—ST. ANTHONY Park: Aug. 
5, 1920; H. He Knight, ye; 

BRYOCORINAE 

KEY TO GENERA 

1. Pronotum with a distinct collar and 
not gibbous posteriorly; sparsely 
punctured, figs) 73; 9920 eee 
PEPE SE EEN a Monalocoris, p. 58 

Pronotum without a distinct collar, 
and posteriorly inflated and en- 
larged, often very much so; coarsely 
punctured, figs. 100; :101 3 eee 2 

. Pronotum posteriorly greatly inflated, 
with a longitudinal crease at least 
in middle; embolium broadly ex- 
panded and flat, not thickened, fig. 
NO. Sei apie ae Pycnoderes, p. 60 

Pronotum posteriorly moderately in- 
flated, without longitudinal im- 
pressions; embolium narrow, thick- 
ehed igs | OOk nee Sixeonotus, p. 59 

i) 

Monalocoris Dahlbom 

Monalocoris filicis (Linnaeus) 

Cimex filicis Linnaeus (1758, p. 443). 

Aputt.—Fig. 99. Length 2.50, width 
1.40; short oval, convex. General color 

brown to dark brown, shining. Pronotum 
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finely punctured; legs and antennae pale 

yellowish brown. 
Host Priants.—Occurs on shield fern 

(Aspidium spinulosum) and cinnamon fern 

(Osmunda cinnamonea). 
Known Distrinution.—A_ European 

species known also from Canada, Florida, 

Fig. $99.— Monalocoris filicts, 9. 

Illinois, Minnesota, New England states, 

Wisconsin. 

Illinois Records. — ANTIOCH: Aug. 1, 

1924, tamarack bog, T. H. Frison, 2 9 ; 

Aug. 1, 1930, on Osmunda cinnamonea, 

Frison, Knight & Ross, 49 ¢, 509; July 
71932, T. H.-Frison, 29. GALENA 

JuncTION: July 8, 1917,19. Voto: July 

8, 1932, Ross, Dozier & Mohr, 19 ; Aug. 

24, 1935, DeLong & Ross, 1 2. 

Sixeonotus Reuter 

KEY TO SPECIES 

1. Legs black; membrane uniformly 
fuscous to black. ...unicolor, p. 59 

Legs entirely pale with brownish 
feeas ono hind ‘femora... s. 222... - 2 

2. Antennae and legs uniformly pale; 
membrane with basal half black... 
» tis eer insignis, p. 59 

Antennae black; hind femora and 
basal halves of tibiae fuscous; mem- 
brane pale, veins black.......... 
ot oe ie ea areolatus, p. 60 

Sixeonotus insignis Reuter 

Sixeonotus insignis Reuter (1876, p. 78). 

Aputt.—Fig. 100. Length 3.10, width 
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1.50. Head width 0.73, vertex 0.43. Ros- 

trum reaching to middle of sternum. First 

antennal segment, length 0.25; second, 0.54. 
Pronotum, length 0.86, width at base 1.30. 

General color black; legs and antennae very 

light yellowish; membrane black, apical half 

pale, veins black. 

Known DistripuTion.—Texas eastward 

to Florida, north to Virginia and west to 

Illinois. 

Illinois Records.——ALtTon: July 19-21, 

1932, Ross & Dozier, 19. CHAMPAIGN: 

July 26, 1889, electric light, C. A. Hart, 

vf i 
ra ‘hy 

\ 

Fig. 100.—Sixeonotus insignis, 9. 

1g. Doncora: Aug. 22, 1916, at light, 

19. Gatespurc: Stromberg, 1g. Ha- 

VANA: Sept. 24, 1895, Matanzas Lake, C. 

A. Hart, 24, 19; July 2, 1934, DeLong 

& Ross, 19. Metroporis: Aug. 20, 1916, 

at light, 29. Puxaski: May 14, 1910, 

cypress swamp, 19. Wotr Lake: July 

30, 1934, DeLong & Ross, 19. 

Sixeonotus unicolor Knight 

Sixeonotus unicolor Knight (1929a, p. 247). 

This species may be distinguished by being 

uniformly black, including the membrane; 

the pubescence is prominent, erect and white. 

Mare.—Length 3.20, width 1.48. Head 

width 0.75, vertex 0.47. Rostrum extending 
slightly beyond middle of sternum, black; 

length 0.65. Antennae, first segment, length 
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0.26; second, 0.56; black. Pronotum, length 

0.89, width at base 1.30; basal margin very 
slightly sinuate along middle, obscuring base 

of scutellum; disk moderately and evenly 

convex, coarsely and closely punctate, shin- 

ing. Scutellum coarsely punctate, apical area 

rather distinctly convex and with finer punc- 

tures. Uniformly black, trochanters some- 

what pale; membrane uniformly dark fus- 

cous or black; veins black. Clothed with 

prominent, erect, stiff, white pubescence. 

FemMaALe.—Length 2.90, width 1.48. Head 

width 0.73, vertex 0.47. Antennae, first seg- 
ment, length 0.25; second, 0.53. Pronotum, 

length 0.90, width at base 1.27. Very simi- 
lar to male in form, punctation and pubes- 

cence, but generally slightly darker in 
color. 

Known DistripuTion. — Originally de- 
scribed from Mississippi. Now known also 

from Illinois. 

Illinois Records.— GALEsBurRG: Sept., 

Stromberg, | ¢ ; Aug. 29, 1888, Stromberg, 
hor. 

Sixeonotus areolatus Knight 

Sixeonotus areolatus Knight (19294, p. 243). 

Not as yet taken in Illinois; known from 

Alabama, Arkansas, Mississippi, Texas. 

Pycnoderes Guerin 

KEY “TO SPECIES 

1. Legs black; tibiae paler apically; em- 

bolium with large pale spot near base 
and a slightly smaller one near apex. 
ae a yon Es convexicollis, p. 60 

Legs pale; hind femora fuscous on api- 
eal halPoniye, tien: aster Oe 

2. Emboliar margins strongly arcuate; a 
large pale spot on basal half of em- 
bolium, apical half black.......... 
eS ee eR drakei, p. 61 

Emboliar margins very slightly arcuate; 
embolium with small pale spot near 
base and also near apex, fig. 101.... 

......medius, p. 60 

Pycnoderes convexicollis Blatchley 

Pycnoderes convexicollis Blatchley (1926a, 
p. 166). 

This is allied to medius Knight, but is 

larger, with the pronotum more strongly 

gibbous; the femora are all black except 

V ol. 22; Artod 

at the bases, and the tibiae are very dark 
brown or nearly black, and with the apices 
almost white. 

Mave.—Length 3.40, width 1.50. Head 
width 0.67, vertex 0.39; front partly yel- 
lowish brown. Rostrum just reaching pos- 

terior margins of middle coxae. Antennae, 

first segment, length 0.30; second, 0.65; 

third, 0.56; fourth, 0.61; pale yellowish, 

last two segments fuscous. Pronotum, 

length 1.04, width at base 1.25, height from 

basal angle 0.65; disk clothed with distinct 

white hairs, emboliar margins strongly arcu- 

ate, edge sharp; basal one-third with large 

translucent white spot, a small one just 

before apex; cuneus clear. Membrane light- 

ly infuscated; veins black. 

Known DistripuTion.—Described from 

Indiana. Now known also from Illinois. 

Illinois Records—MarsHa..: Sept. 27, 
1934, Frison & Ross, 1g. Urspana: July 
4, 1938, 1g ; Aug. 15, 1936, Sarah Jones, 

bay Ke: 

Pycnoderes medius Knight 

Pycnoderes medius Knight (1926e, p. 105). 

This is allied to dilatatus Reuter, but 

differs in its smaller size, fuscous membrane 

and broader, more heavily gibbous, bilobed 
pronotal disk, fig. 101; it differs from 
quadrimaculatus Guerin and incurvus (Dis- 

Fig. 101.—Pycnoderes medius, 9. 



September, 1941 KNIGHT: 

tant) by the sharp outer edge of its embo- 

lium. 
Mave.—Length 2.90, width 1.37. Head 

width 0.63, vertex 0.37. General color 

black; juga and lora more brownish. Ros- 

trum, reaching hind margin of mesosternum, 

length 0.67. Antennae, first segment, length 
0.27; second, 0.60; third, 0.57; fourth, 0.68; 

first three segments pale, fourth fuscous. 

Pronotum, length 0.86, width at base 1.20, 

height from basal angle 0.53. Punctation, 
pubescence and coloration nearly as in dila- 

tatus, but hemelytra not so broadly dilated; 

apical pale spot on embolium sometimes 

nearly obsolete. Membrane and veins dis- 
tinctly fuscous, darker at base and on veins, 

apical margins paler and more brownish. 

Legs pale; front coxae except apex, and 

apical half of femora, fuscous to black. 

Femace.—Fig. 101. Length 2.80, width 
1.36; similar to male in form and coloration. 

Known DistriputTion.—Described from 

the Ozarks of Missouri, and now found in 

southern Illinois. 
Illinois Records.——Atton: July 19-21, 

1932, Ross & Dozier, 1 $ ; June 27, 1934, 

DeLong & Ross, 14. ELIzABETHTOWN: 

May 22-24, 1932, Ross, Dozier & Park, 19. 

Pycnoderes drakei Knight 

Pycnoderes drakei Knight (1926e, p. 106). 

Not yet collected in Illinois; known only 

from Mississippi. 

CYLAPINAE 

Represented in Illinois by two _ tribes, 

the Cylapini and Fulviini keyed out on pp. 

19 and 20. 

CYLAPINI 

Cylapus Say 

Cylapus tenuicornis Say 

Cylapus tenuicornis Say (1832, p. 26). 

Aputts.—Length 5.50-6.00, width 2.20. 
General color brownish gray, marked with 
white. Distinguished by the long, slender 
antennae and prominent, protuberant eyes. 

Hasgits.—This is a very active species, 
usually to be found on dead and fungus- 

covered tree trunks. 

Known Distripution. — Originally de- 
scribed from Indiana, and since recorded 
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from Illinois, Maryland, New York, Penn- 

sylvania, Ontario, Virginia. 

Illinois Records. — Mount CARMEL: 

June 30, 1906, 1 ¢. Orecon: July 9, 1925, 

T. H. Frison, 1¢. SAvANNA: July 29, 

1892, base of bluff, 1¢. 

FULVIINI 

KEY TO GENERA 

Tarsi three-segmented; lateral margins of 
pronotum rounded near anterior angles, 
not shelflike, fig. 68...... Fulvius, p. 61 

Tarsi two-segmented; lateral margins of 
pronotum sharp and shelflike for their 
entire length, fig. 102...Peritropis, p. 62 

Fulvius Stal 

KEY-T@; SPECIES 

Second antennal segment uniformly pale 
yellow; scutellum brown with a pale spot 
at apex.. ..brunneus, p. 61 

Second pecan emer brown, white at 
apex; scutellum uniformly Saree Ea acs 
IO ins tee weeciae ee ae imbecilis, p. 61 

Fulvius brunneus (Provancher) 

Lygus brunneus Provancher (1872, p. 104). 

Aputts.—Length 3.40, width 1.10. Gen- 

eral color brown, marked with yellowish 

and white. Second antennal segment pale 

yellowish; femora brown like pronotum, 

basal half of cuneus white; apex of scutel- 

lum and an area on hemelytra pale. 

Known DistrisuTion. — Originally de- 

scribed from Ontario, and since reported 

from Colorado, District of Columbia, IIli- 

nois, lowa, Kansas, Massachusetts, Virginia. 

29, 1909, W. J. Gerhard, 19, FM. West 

PuLLMAN: July 13, 1902, W. J. Gerhard, 

14 ; Oct. 27, 1912, A. B. Wolcott, 19, FM. 
WILtow Sprincs: Aug. 4, 1912, W. J. 

Gerhard, 19, FM 

Fulvius imbecilis (Say) 

Capsus imbecilis Say (1832, p. 25). 

Aputts.—Length 4.00, width 1.20. Very 
similar to brunneus (Provancher), but 
larger. Second antennal segment brown with 
apical third white; femora yellowish brown; 

scutellum dark brown. 
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Known DisrripuTion.—Described from 

Indiana and since reported from Alabama, 

Florida, Illinois, Minnesota, Missouri, 

North Carolina, Pennsylvania, Tennessee. 

Illinois Records.—BeEverty Hits: Aug. 

27, 1908, W. J. Gerhard, 1 ¢. Carson- 

DALE: Aug. 21, 1891, Hart & Shiga, 1 

nymph. Dusoris: June 21, 1905, 19. 

GALESBURG: Sept., Stromberg, 1¢, 19. 

Havana: Aug. 16, 1883, 1 nymph. Mount 

CARMEL: June’ 30; .-19065"2 4... Orive 

BraNcH: Sept. 29, 1909, W. J. Gerhard, 

19, FM. URBANA: June 16, 1887, electric 

light, C. A. Hart, 19. Wouuite HeEatH: 

June 25, 1916, 12. 

Peritropis Uhler 

KEY ‘FO SPECIES 

Coxae brown; clavus and corium thickly 
dotted with pale flecks.... . husseyi, p. 62 

Coxae pallid; clavus and corium brown to 
fuscous, without pallid flecks........ 
PU Romero ct an a Sete saldaeformis, p. 62 

Peritropis saldaeformis Uhler 

Peritropis saldaeformis Uhler (1891, p. 122). 
Peritropis saldiformis Bergroth (1920, p. 74). 

Emended name. 

Diagnostic color characters: general color 

brownish black, alutaceous, head and pro- 

notum thickly dotted with pale yellowish, 

clavus and corium unspotted, coxae pallid. 

FEMALE.—Length 2.90, width 1.51. Head 

width 0.65, vertex 0.32, length from front 

margin of eyes to tip of tylus 0.28. Ros- 

trum, length 1.51, reaching to base of sixth 
ventral segment. Antennae, first segment, 

length 0.22, brown, a white annulus on 

basal half, a pallid dot on dorsal aspect of 

apical half; second, 0.88, dark brown, a 

white spot at middle on dorsal side, some- 

what paler near base. Pronotum, length 

along median line 0.49, width at base 1.29, 

anterior width 0.45; lateral margins nearly 
straight, shelflike, very slightly reflexed; 

basal margin with small tubercle at median 

line, each side of this a distinct scallop, then 

sinuate to basal angle, the basal edge whit- 

ish; calli strongly convex, separated at 

median line by a foveate depression. Scu- 

tellum moderately convex, dark brown, 

apex white; mesoscutum broadly exposed 

for a longitudinal space equal to three- 

fourths the length of scutellum. Sternum 

Vol. 22, Art. 1 

and pleura dark brown, a white spot on 

mesepimeron. Hemelytra dark brown to 

blackish, a few white dots on costal edge 
of embolium; width 1.50; emboliar mar- 

gins very slightly arcuate, moderately re- 

flexed ; cuneus triangular, narrow white area 

at apex and at inner basal angle. Membrane 

and veins uniformly pale brown. Legs 

brownish black; coxae pallid to white; 

tibiae with three white spots on basal half, 

apical one-third pallid; tarsi pale fuscous. 

Venter dark brown. 

Ma ce.—Length 3.20, width 1.47; some- 

what more slender than the female but 

very similar in color. Head width 0.60, 

vertex 0.29. Rostrum, length 1.60, reach- 

ing upon seventh abdominal sternite. Anten- 

nae, first segment, length 0.19; second, 1.12. 

Pronotum, length 0.47, width at base 1.21. 

Known DistripUuTION.—Described from 

the District of Columbia and Illinois. Uhler 

states: “Others have been captured near 

Chicago and in other parts of northern 
Illinois.” Known from District of Colum- 

bia, Illinois, Iowa, Maryland, Oklahoma, 

Pennsylvania and Texas. The only record 

for Illinois is that in the original description. 

Peritropis husseyi Knight 

Peritropis husseyi Knight (1923a, p. 50). 

FEMALE.—Fig. 102. Length 3.20. Head 

width 0.62, vertex 0.31, length from front 

margin of eyes to tip of tylus 0.31; front 

Fig. 102.— Peritropis husseyt. 
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more porrect and more nearly cone shaped 

than in saldaeformis Uhler. General color 

brownish black, irregularly marked with 

small pale spots; three or four larger spots 

on the strongly flattened tylus; bucculae 

tinged reddish. Rostrum brownish black, 
length 2.22, nearly attaining the hind mar- 
gin of the first genital segment. Antennae, 

first segment, length 0.28, black; second, 

1.00, nearly cylindrical, but slightly thick- 
ened toward apex, black, a small pallid spot 

on dorsal side near middle, the extreme tip 

slightly paler, clothed with very fine, short, 
pale pubescence; third, 0.29; fourth, 0.34; 

last two segments slender, black. Pronotum 

brownish black; length along median line 

0.51, width at base 1.17; anterior width 

0.61; lateral margins practically straight, 

shelflike, extreme edge reflexed; anterior 

angles prominent, forming right angles; 

basal margin with a broad sulcus which 

rounds distally; margin without tubercles, 
practically transverse on the middle one- 
third; calli less prominent than, and not so 

abruptly convex as, in saldaeformis, sepa- 

rated by a foveate groove at the median line 

of disk; disk rather closely dotted with 
whitish spots that are frequently confluent; 

slender area at lower margin of propleura, 

and a line extending distad from the top of 
coxal cleft, pallid. Scutellum nearly as in 

saldaeformis, more extensively white at 
apex, a few pale dots adjoining; meso- 

scutum exposed for a longitudinal space 

equal to two-thirds the length of scutellum, 

a curved pale mark near each basal angle. 

Sternum and pleura brownish black; basalar 

plate, and posterior and ventral margins of 

epimera, pale; ostiolar peritreme pallid. 

Hemelytra brownish black, rather closely 
spotted with pallid, the spots frequently 

elongate or confluent, each pale point with 

a minute, short, scalelike hair; tip of clavus 

and spot at inner basal angle of cuneus ren- 

dered pallid by the fusion of several small 

points; cuneus black, a few pale points near 

base; width 1.54, emboliar margins arcuate, 
somewhat reflexed basally. Membrane uni- 

formly pale fuscous, the veins scarcely 

darker, slightly paler areas bordering mar- 

gin of cuneus. Legs brownish black; coxae 

scarcely paler at apices; middle and hind 

tibiae paler apically, a narrow pallid annulus 
near middle; front and middle tarsi pale 

fuscous, hind pair lighter. Venter brownish 

black, with pale yellowish pubescence. 

Mare.—Length 3.00, width 1.40; slightly 
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smaller than the female but very similar in 

structure and color; genital claspers promi- 

nent and distinctive. 

Hasits.—Collected by R. F. Hussey from 
beneath bark of white oak logs cut for fence 
posts. 

Known Distripution. — Alabama, IIli- 

nois and Michigan. 

Illinois Record. 

1917, sand pit, 19. 
Mereposia: Aug. 21, 

CLIVINEMINAE 

Represented in Illinois by two tribes, the 

Largideini and Clivinemini, keyed out on 
p. 20. 

LARGIDEINI 

Largidea Van Duzee 

Largidea grossa Van Duzee 

Largidea grossa Van Duzee (1916c, p. 238). 

This species is allied to davisi Knight, but 

is distinguished by the thick, more inflated 

form of its second antennal segment. 

FEMALE.—Length 5.30, width 2.60. Head 
width 1.34, vertex 0.86. Rostrum extending 

slightly beyond middle of sternum, length 

1.50. Antennae, first segment, length 0.35, 
thickness 0.17; second segment, 1.73, strong- 

ly inflated, thickness 0.30 at middle, taper- 

ing off at either end. Pronotum, length 1.60, 

width at base 2.20, disk moderately convex, 

with coarse, rugulose punctation. Scutellum 
moderately convex, finely punctate. Clavus 

and corium with shallow, rugulose puncta- 

tion. Clothed with short, recumbent, pale 

to dusky pubescence. General color reddish 

brown, calli black, membrane fuscous, veins 

darker. 
Known Distripution. — Originally de- 

scribed from Lake Tahoe, California, and 

later found in Oregon and the Santa Cata- 

lina Mountains of Arizona. It occurs on 

pines. 

Illinois Record.—A single female speci- 

men in the Illinois Natural History Survey 

collection bears the data, “Havana, IIL, 

Sept. 21, 1895, at lights in town, collected 

by Hempel.” This specimen can be identi- 
fied only as Largidea grossa, although this 

species has always been considered to be 

restricted to the far western states. This 
surprising distribution record cannot at the 

present time be explained. 
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CLIVINEMINI 

KEY TO GENERA 

Membrane distinctly pubescent; collar not 
distinctly hooded over head.......... 
bette: _...........Bothynotus, p. 64 

Membrane glabrous, or with extremely 
fine pubescence only; collar hooded or 
somewhat elevated above head........ 
SE CMENR IS 2! cert a: Clivinema, p. 64 

Clivinema Reuter 

No Illinois species; Clivinema_ villosa 

Reuter occurs in Montana, Oklahoma, 

Texas. 

Bothynotus Fieber 

Bothynotus modestus (Wirtner) 

Neobothynotus modestus Wirtner (1917, p. 
34). 

This species is distinguished from the 

other known American species by its large 

size and longer antennae; also, the length 

Fig. 103.— Bothynotus modestus, &. 

of the second antennal segment is much 
greater than the width of the head. 

Mare.—Fig. 103. Length 5.10, width 
2.40. Head width 0.99, vertex 0.56. Ros- 
trum reaching to bases of hind coxae, length 
1.60. Antennae, first segment, length 0.49, 

Vol. 22; Art. 

fusco-brownish, strongly pubescent; second 

segment, 1.50, black, cylindrical, equal in 

thickness to first segment, thickly clothed 
with suberect pubescence; third, 0.69, slen- 

der, pale to dusky, clothed with long pubes- 
cence; fourth, 0.35, slender, fuscous. Pro- 

notum, length 1.30, width at base 1.90; disk 

convex, coarsely and _ closely punctate, 

clothed with long fuscous pubescence. Scu- 
tellum strongly convex, impunctate, pubes- 

cent. Hemelytra with emboliar margins 

subparallel, with sharp edge, clavus and co- 

rium strongly, transversely rugulose; mem- 
brane and veins uniformly dark fuscous, 

thickly clothed with erect fuscous pubes- 
cence. Body black, distinctly shining, head 

red, tylus black, legs very dark brown, 

tibiae somewhat paler and translucent. 

FEMALE.—Length 4.80, width 2.60; em- 

boliar margins distinctly arcuate. Head 

width 1.01, vertex 0.65. Antennae, first 

segment, length 0.51; second, 1.20, more 

slender than first segment, black, paler on 

basal half, clothed with long pubescence; 

third, 0.73; fourth, 0.56. More robust than 

male, but similar in color and pubescence. 

Known DistripuTion.—Described from 

Pennsylvania, where it was found on pine 

trees. Single specimens are now known 

from Illinois, Kansas, Maryland, Ohio. 

Apparently this is a rare but widely distrib- 

uted species. 

Illinois Record—NortTHERN ILLINOIS: 
eee 

DERAEOCORINAE 

KEY TO GENERA 

1. Second antennal segment broad and 
distinctly flattened, fig: 20222. enam 
Eales San tee Hesperophylum, p. 74 

Second antennal segment cylindrical, 
fig. 105............4 |r 2 

2. Antennae linear, very long and of 
nearly equal thickness throughout, 
fig. 105; vertex transversely striate 
and longitudinally sulcate, fig. 104; 
second segment of hind tarsus much 
shorter than either first or third seg- 
ments; usually large, elongate species 
ey weet i Eustictus, p. 65 

Antennae not so long or linear, second 
segment slender at base and slightly 
enlarged toward apex, third segment 
slender, fig. 107; vertex usually pol- 
ished; second segment of hind tarsus 
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as long as either first or third seg- 
ments. Gt NEATLY: SD. yi. cto. gu-.akan es 3 

Se 

wl: AQ Ge 

Fig. 104.—Head and pronotum of Eustictus 
salicicola. 

3. Head strongly produced and_ nearly 
horizontal, facial angle acute, tylus 
projecting beyond apex of first an- 
tennal segment, fig. 108; emboliar 
margin thin and broadly expanded, 
mes meatty parallel... ......2.- 
joe ee Eurychilopterella, p. 73 

Head less produced, scarcely surpassing 
middle of first antennal segment, fig. 
107, facial angle either one of 90 
degrees or only slightly less; embo- 
Iameentok as above. 4.25252. 2.054. 

Eustictus Reuter 

KEY TO SPECIES 

1. Hind tibiae with long, fine hairs on 
basal half, these hairs distinctly 
longer than true spines............ 2 

Hind tibiae with minute pubescence on 
basal half, these hairs not so long as 
PENNS far ps Fo inci pct eo 0% 3 

2. Pronotal disk uniformly very dark 
brown; legs chiefly reddish, tibiae 
without paler bands; length 8.00-— 
LS as ee filicornis, p. 66 

Pronotal disk black, but paler near 
basal margin; legs pale testaceous 
and marked with black, tibiae dis- 
tinctly marked with four alternating 
pale and fuscous bands............ 
2. eee venatorius, p. 66 

3. Pronotal disk with median portion 
black; broad, pale areas with dark 
punctures present at lateral margins; 
width of vertex of male only slightly 
greater than thickness of first an- 
tennal segment; length, male 6.90, 
female 7A0. 22. 2: salicicola, p. 65 

Pronotal disk chiefly dark brown, not 

KwnicHt: PLANT Bucs, or MiriIpAz, OF ILLINOIS 65 

paler at lateral margins; width of 
vertex of male twice as great as thick- 
ness of first antennal segment; 
length, male 5.50-6.00, female 7.00 
TR necopinus, p. 66 

Eustictus salicicola Knight 

Eustictus salicicola Knight (1923d, p. 482). 

This is allied to venatorius Van Duzee, 

but differs in the form of its antennae, its 

tibial pubescence and the color pattern of 

the dorsum. 

Mate.—Fig. 105. Length 6.90, width 

2.40. Head width 1.19, vertex 0.08, height 

of eye 0.77; eyes prominent, projecting above 

Fig. 105.— Eustictus salicicola, &. 

vertex and below gula. Rostrum, length 

2.77, attaining posterior margins of hind 
coxae. Antennae, first segment, length 0.81, 

pale, marked with black; second, 2.31, dark 

fuscous, paler on basal one-sixth but with 

faint dark spots, extreme apex paler, rather 

densely covered with fine, short, pale pubes- 

cence, a few hairs slightly longer, but none 

exceeding thickness of segment; third, 1.05, 

black, paler apically; fourth, 0.91, black. 

Pronotum, length 1.25, width at base 2.00; 
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median portion of disk black, broad pale 

areas with dark punctures present at lateral 

margins; propleura very dark brown, lower 

Scutellum black, basal angles 

paler; minutely, sparsely pubescent. Hem- 

elytra glabrous, pale, translucent and 

marked with fuscous, but without large 

spots on basal half as in venatorius; clavus 

black on either side of commissure, slender 

dark markings bordering claval veins; cori- 

um with punctures; radius, and large spot 

on inner apical angle, dark fuscous to black; 

embolium scarcely darkened at apex, ex- 

treme outer edge black, width 2.50. Cuneus 

pale, translucent, inner apical margin black- 

ish. Membrane pale, smoky within areoles, 

veins slightly darker, a fuscous mark border- 

ing apical margin of larger areole. Legs 

pale and marked with black; femora with 

apical half marked and spotted with black, 

an irregular pale but spotted subapical an- 

nulus; tibiae with four paler bands but more 

or less interrupted with dark spots, pubes- 

cence short, not attaining length of true 

spines. Venter pale greenish with reddish 

marks. 

FEMALE.—Length 7.40, width 2.77; very 
similar to male in coloration, but differs in 

pilose character of antennae. 

Hasits.—This species occurs on the bark 

of willow trees where it may be predacious 
on aphids and other small insects. 

Known DistripuTION. — Illinois, Iowa, 

Kansas, Minnesota, Mississippi, Nebraska, 

Oklahoma, South Dakota, Texas. 

Illinois Records.—Five males and 8 fe- 

males, taken June 17 to Sept. 7, are from 

Alton, Chicago, Galesburg, Havana, Law- 

renceville, Metropolis, Mount Carmel, 

Rosiclare, Savanna. 

margins pale. 

Eustictus filicornis (Walker) 

Capsus filicornis Walker (1873, p. 96). 
Megacoelum grossum Uhler (1887c, p. 70). 

Not taken in Illinois; known from Dis- 

trict of Columbia, Florida, Maryland, Mas- 

sachusetts, New Jersey, New York, Penn- 

sylvania, Virginia; occurs on yellow pine 
(Pinus echinata). 

Eustictus venatorius Van Duzee 

Eustictus venatorius Van Duzee (1912, p. 
479). 

Not taken in Illinois; known from New 
York, where it occurs on hickory trees. 

Vol. 22, Art. 1 

Eustictus necopinus Knight 

Eustictus necopinus Knight (1923d, p. 481). 

Not taken in Illinois; known from British 

Columbia, District of Columbia, Massa- 

chusetts, New York, Ontario; occurs on 

aspen. 

Deraeocoris Fieber 

KEY TO GROUPS AND 
SUBGENERA 

1. Claws not cleft or only slightly cleft, 
fig. S40 cee Group G, p. 72 

Claws deeply cleft near base, figs. 33, 
30 

2. Scutellum punctate... 4-,3-aee Group 
A, Subgenus Camptobrochis, p. 66 

Scutellum impunctate: .. 37a 3 

3. Dorsum practically glabrous, at most 
only sparsely and finely pubescent 
(nol rubbed specimens), rarely with a 
few hairs at anterior angle of pro- 
notum; hind tibiae with a row of 
spines or heavily chitinized hairs on 
anteriontacce, 2 somes Group B, p. 69 

Dorsum heavily pubescent or hairy, at 
least with long hairs at anterior 
angles of pronotum; hind tibiae 
without distinct spines on anterior 
face, usually closely set with promi- 
nent long hairs. 2... 3558 Group 
D, Subgenus Euarmosus, p. 73 

Group A 

KEY TO SPECIES 

1. Dorsum bright red; clavus, a pair of 
large spots on corium and pronotum 
blackau32 2 a.d ee histrio, p. 69 

Dorsum not red and black as above... 2 

2. Cuneus red or stained with reddish; 
membrane hyaline or with only a 
fuscous spot at apex, or a point either 
side of middle;.... -.. 4. ee 3 

Cuneus infuscated or marked with 

black, rarely reddish; if reddish, 
membrane distinctly black; mem- 
brane usually heavily marked with 
fuscous; if not, cuneus without a 
trace of reddish..... Lh. ir 4 

3. Length of second antennal segment not 
equal to length of pronotum; two 
fuscous spots on apical half of mem- 
brane, darkest specimens developing 
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a brownish cloud distad of spots... . 
RR aes hss Ge Otte. ak ornatus, p. 67 

Length of second antennal] segment at 
least equal to length of pronotum; 
membrane infuscated at apex...... 
Sy aed eee eo poecilus, p. 67 

4. Membrane nearly clear, but having two 
small fuscous points, one at either 
side on apical half...nebulosus, p. 67 

Membrane with apical half heavily 
gahuseated... <..% fs... nubilus, p. 69 

Deraeocoris nebulosus (Uhler) 

Camptobrochis nebulosus Uhler (1872, p. 
“DN 

Aputt.—Length 3.50-3.90, width 1.75- 

2.00; ovate, shining; olivaceo-testaceous, 

darkened with black, or fuscous to black 

with pale markings; membrane clear, a pair 

of small fuscous points on apical half, one 

on either side of middle. Male genitalia 
as in fig. 106. 

Hasits.—Predacious; occurs most fre- 

quently on bur oak (Quercus macrocarpa) 

and maple (Acer sp.), but also on other 

trees. 

Known DistriBuTIoN.—Common in the 

eastern states and westward to Texas and 

Colorado. 

Illinois Records. — One hundred fifty 

males and 175 females, taken May 11 to 
Noy. 1, are from Algonquin, Allerton, Al- 

ton, Antioch, Cary, Centralia, Champaign, 

Chicago, Cobden, Danville, De Soto, Dol- 

son, Dubois, Eichorn, Elizabeth, Ernst, 

Fairmount, Frankfort, Galena, Galesburg, 

Giant City, Grafton, Grand Tower, Har- 

risburg, Havana, Kansas, Lawrenceville, 

Meredosia, Metropolis, Milford, Monti- 

cello, Muncie, Normal, Oquawka, Palos 

Park, Paris, Quincy, Rockford, Rockton, 

Springfield, Starved Rock State Park, Ur- 

bana, Warsaw, White Heath, White Pines 

Forest State Park, Willow Springs, Zion. 

Deraeocoris ornatus Knight 

Deraeocoris (Camptobrochis) ornatus Knight 
(1921, p. 99). 

This species is very similar to poecilus 

(McAtee), but the second antennal seg- 

ment is shorter in proportion to the length 

of the pronotum and the punctures on the 

disk are finer; the two rounded fuscous 

spots on the apical half of the membrane 
are suggestive of nebulosus (Uhler), but 
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the darkest specimens of ornatus may de- 
velop a brownish cloud distad of the spots. 

Mave.—Length 4.50, width 2.08. Head 
width 1.01, vertex 0.40. Antennae, first 

segment, length 0.34; second, 1.11, scarcely 

equal to length of pronotum, thickness 0.08, 

black, brown annulus indicated at middle; 

third, 0.40; fourth, 0.40. Pronotum, length 

1.14, width at base 1.92; calli black, a red- 

dish brown stripe extends around posterior 

margin and more or less toward anterior 

angles of disk; grayish testaceous, paler 

near margins of disk and at median line, 

not so distinctly brownish as in poecilus. 

Scutellum reddish brown to piceous, punc- 

tures black, apex and lateral margins ivory 

white, median line usually indicated. Hem- 

elytra grayish, translucent; punctures, frenal 
margin, areas bordering commissure, spot 

at middle, and stripe along apical margin 

of corium, piceous; tip of embolium trans- 

lucent, reddish. Cuneus red, translucent, 

paler at inner angle and outer margin; 

several very fine, black punctures evident. 

Membrane pale, brachium infuscated, more 

or less invading membrane on both sides; 
a pair of rounded fuscous spots present on 

apical half, one either side of middle, dark- 

est specimens developing a brownish cloud 

distad of spots. Genitalia as in fig. 106. 

FEMALE.—Length 4.80, width 2.34; very 

similar to male. Second antennal segment, 

length 1.08; slightly shorter than length of 

pronotum, which is 1.20, black, middle one- 

third testaceous or brownish; all other seg- 
ments black. 

Known Distrispution. — Illinois, Iowa, 

Missouri, Nebraska, South Dakota. 

Illinois Records.—D1xon Sprincs: May 
9, 1935, C. O. Mohr, 49. ErcHorn: May 

11, 1933, C. O. Mohr, 19. Gotconpa: 

May 10, 1935, C. O. Mohr, 19. PixKe: 
June 28, 1934, DeLong & Ross, 29. 

VIENNA: June 14, 1934, DeLong & Ross, 
19. One female labeled “Ill.” in the C. 

V. Riley collection, USNM. 

Deraeocoris poecilus (McAtee) 

Camptobrochis poecilus McAtee (1919, p. 
246). 

Deraeocoris cuneatus Knight (1921, p. 96). 

Aputts.—Length 4.00—-5.00, width 2.00- 

2.50; slightly larger than, but structurally 

very close to, nebulosus (Uhler) ; olivaceo- 

testaceous to brownish and black, cuneus 

red, membrane clear, a rather distinct, some- 
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\
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Fig. 106.—Male genital claspers of Deraeocoris. A, B, left clasper; C, right clasper. 
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what oval-shaped, fuscous spot at apex. 

Male genitalia as in fig. 106. 

Hasits.—Predacious; occurs most fre- 

quently on alder (Alnus rugosa) and red 

birch (Betula nigra). 

Known DistrisuTion.—lllinois, Minne- 

sota, New York, Pennsylvania, West Vir- 

ginia. 

Illinois Records.—Thirty males and 25 

females, taken May | to July 26, are from 

Antioch, Carmi, Charleston, Eichorn, Eliza- 

bethtown, Galena, Grafton, Grand Tower, 

Harrisburg, Havana, Herod, Lawrence- 

ville, Metropolis, Pike, Quincy, Rock Island, 

Starved Rock State Park, West Union. 

Deraeocoris histrio (Reuter) 

Callicapsus histrio Reuter (1876, p. 75). 

Aputts.—Length 4.50—-5.00, width 2.00- 
2.30; dorsum bright red; clavus, a pair of 

large spots on corium and pronotum black. 

Male genitalia as in fig. 106. 

Hasits.—Found breeding on smartweed 

(Polygonum muhlenbergii) in Minnesota 

and Colorado, where it appeared to be 

predacious in part on certain Fulgoridae. 

Illinois Records.—Sixty-two males and 
51 females, taken May 4 to Nov. 10, are 
from Algonquin, Argo, Bath, Canton, Cham- 

paign, Chicago, Galesburg, Grand Tower, 

Havana, Homer Park, Kampsville, Metrop- 

olis, Normal, Palos Park, Putnam, Quincy, 

Savanna, Savoy, Starved Rock State Park, 

Urbana. 

Deraeocoris nubilus Knight 

Deraeocoris (Camptobrochis) nubilus Knight 
(1921, p. 106). 

Aputts.—Length 4.20-4.80, width 2.00- 
2.30; male more elongate than female, apical 

half of membrane usually heavily infuscated ; 

disk of pronotum fuscous to black behind 

calli, median line pale; femora biannulate 

with apical half pale. Male genitalia as in 
fig. 106. 

Hasirs.—Occurs on pine 

bus) ; probably predacious. 

Known Distrisution.—Illinois, Minne- 

sota, Nebraska, New England states, New 

York, North Carolina, Virginia. 

Illinois Records.—Srarvep Rock STATE 
Park: July 14, 1932, on Pinus strobus, 
Dozier & Park, 14; Sept. 17, 1935, 

DeLong & Ross, 19. Wuure Pines For- 

EsT State Park: July 4, 1932, on Pinus 

(Pinus stro- 
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strobus, Dozier & Mohr, 66 8, 5792 ; July 

12, 1934, DeLong & Ross, 29. 

Group B 

KEY TO SPECIES 

1. Tibiae with fuscous or pale bands.... 2 
Tibiae uniformly pale or yellowish... 7 

ht Membrane with a distinctly rounded 
fuscous spot on apical half, fre- 
quently connected at base by a 
fuscous streak extending down from 
between areoles, thus leaving a 
large pale spot on either side of 
middle and on area bordering apex 
OL CUmMCUG aster antares erect 3 

Membrane usually somewhat infus- 
éated: but net as.above®....0..4. A 

3. Calli solid black, a broad piceous ray 
behind each; in pale specimens, 
calli may be somewhat brownish, 
but, in such cases, median line and 
margins of disk distinctly pale, 
leaving a dark brown ray behind 
each callus; hemelytra with clavus 
and corium piceous, embolium pale 

Say RL eee ee borealis, p. 71 
Calli more or less invaded with brown- 

ish, or pale, distinct rays not appar- 
ent behind calli; hemelytra and pro- 
notum more uniformly colored, 
either dull yellowish brown or dark 

.....fasciolus var. fasciolus p. 70 

4. Rostrum extending slightly beyond 
posterior margins of hind coxae; 
membrane with apical half scarcely 
infuscated; femora pale but with 
two distinct black bands near apex; 
hind tibiae with two fuscous annull 
en’ basal half) 225.53 grandis, p. 71 

Rostrum scarcely attaining posterior 
margins of hind coxae; membrane, 
femora and hind tibiae not having 
above combination of characters. . 5 

5. Femora uniformly dark on apical half, 
likewise basal part in darkest speci- 
mens; venter distinctly reddish, 
sometimes dark chestnut red, shin- 
Tat ARNE Reise ar te Scene AR betulae, p. 70 

Femora with apical half distinctly 
banded or entirely pale... . 

6. Second antennal segment provided 
with prominent, pale, erect hairs, 
their length equal to three times 
thickness of segment; pronotum 
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with discoidal margins pale, calli 
and posterior part of disk black, 
forming a ray behind each callus, 
thus leaving median line pale...... 
AG, oat ekg rene cates ate alnicola, p. 70 

Second antennal segment without 
prominent, exserted hairs or, if such 
hairs present, their length never 
more than twice thickness of seg- 
ment; pronotal disk without distinct 
rays, sometimes black, but Jateral 
margins not distinctly pales ips 

_aphidiphagus, p. 71 

Find’ ena wi two brown or fus- 
cous bands near apex; apical half 
of membrane with a distinctly 
rounded fuscous spot, usually con- 
nected at base by a fuscous streak 
that extends. up between large 
APEOLeSe eri 032 be ee tartaerene s-4 8 

Hind femora with but one fuscous 
band; apical half of membrane pale 
or clouded with fuscous, but fus- 
cous area not forming a rounded 
Spat on apical Walierc awe cr eae 9 

Calli solid black, a broad piceous ray 
behind each; in pale specimens, calli 
may be somewhat brownish, but, 
in such case, median line and mar- 
gins of disk distinctly pale, leav- 
ing a dark brown ray behind each 
callus; hemelytra with clavus and 
corium piceous, embolium pale. . 
aR ome AAR borealis, p. 7 

Calli more or less invaded with brown- 
ish or pale areas, distinct rays not 
apparent behind calli; hemelytra 
and pronotum more uniformly 
colored, fulvo-testaceous to dark 
brownish tc stk ey rae), Berks ae 
PAL get. fasciolus var. castus, p. 70 

. Dorsum uniformly very dark brown; 
calli and scutellum black......... 
NS os Pee oe Rate a areee davisi, p. 72 

Dorsum pale to testaceous and brown- 
ish, frequently becoming fuscous 
or black but always with some pale 
areas; calli margined with black or 
entirely: black. ues: caper ae 10 

. Calli black only around margins, dor- 
sum rich brownish to deep brown, 

Sitges) eee nitenatus, p. 79 

Calli entirely black, or, if not, dorsum 

pallid and ai chee daiceted 

spots on each hemelytron, one at 
apex, one at middle and one at base.11 

Dorsum fuscous to black, usually with 

V ol. 22;%Ari 

a pale median line running over disk 
and scutellum; hemelytra darkened 
to such an extent that three blotch- 
like, fuscous spots are not apparent 
..quercicola var. quercicola, p. 71 

Dorsum pallid brown with three dark 
spots, one at base, one at middle 
and one at apex of each hemelytron; 
calli usually entirely black, but, in 
pale specimens, calli only margined 
with black. 2....<.4.4> eee 
oa quercicola var. pallens, p. 71 

Deraeocoris betulae Knight 

Deraeocoris betulae Knight (1921, p. 129). 

No Illinois specimens; known from the 

New England and Middle Atlantic states; 
occurs on birch (Betula lutea). Male geni- 

talia as in fig. 106. 

Deraeocoris alnicola Knight 

Deraeocoris alnicola Knight (1921, p. 132). 

No Illinois specimens; known from Con- 

necticut, Ontario, New York; occurs on 

alder (Alnus incana). Male genitalia as in 

fig. 106. 

Deraeocoris fasciolus Knight 

Deraeocoris fasciolus Knight (1921, p. 123). 

ApuLts.—Length 6.50, width 2.80-3.10; 

usually slightly smaller than borealis (Van 

Duzee), disk of pronotum more uniformly 

colored, calli more or less invaded with 

brownish or pale and without distinct rays 

behind; left genital clasper very similar to 
that of borealis, but right clasper distinctive, 

fig. 106. 

In the variety fasciolus castus Knight 

(1921, p. 125) the tibiae are uniformly yel- 
lowish rather than partly dark, as in the 
typical form; castus has not been taken in 
Illinois. 

Hasits.—Occurs on hawthorns (Cra- 
taegus sp.) and apple trees, where it feeds 

on the rosy aphid, Macrosiphum rosae (Lin- 

naeus). In New York the author found 

the white, wax-coated nymphs of D. fascio- 

lus frequenting the aphid-curled leaves, feed- 

ing on aphids and their honeydew excretions. 
Illinois Records——NortTHERN ILLINOIS: 

July, 1g, 19. AwntiocH: Aug. 1, 1930, 

Frison, Knight & Ross, 19. GaALENA: 

June 30, 1932, Dozier & Mohr, 19. 

MonrTice.to: June 11, 1934, Frison & De- 
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Long, 1 ¢,19. WAUKEGAN: July 6, 1932, 

on Tilia sp., T. H. Frison, 19. WuLLow 

Sprincs: July 8, 1906, W. J. Gerhard, 

19, FM. 

Deraeocoris borealis (Van Duzee) 

Camptobrochys borealis Van Duzee (1920, 
p. 354). 

Not taken in Illinois; known from Michi- 

gan, Minnesota, Ohio, Wisconsin; occurs on 

alders. Male genitalia as in fig. 106. 

Deraeocoris grandis (Uhler) 

Camptobrochis grandis Uhler (1887a, p. 230). 

Aputts.—Length 6.40-7.00, width 2.90- 
3.10. Distinguished by its long rostrum, 

which reaches the second abdominal ster- 

nite. Dorsum rather uniformly dark brown; 

median line of pronotal disk with a rather 

broad, pale stripe, but this area only slightly 
paler than that behind calli. Legs pale; 

apical half of hind femora and basal half of 

tibiae with two black annulations. Mem- 

brane uniformly pale smoky on the apical 

half. Male genitalia as in fig. 106. 
Hasirs.—Occurs on hickory (Carya sp.). 

Known DistrisuTion. — Illinois, Lowa, 

Maryland, New York, Ontario. 

Illinois Records.—NorTHERN ILLINOIS: 

19. CHAmpaIGN: June 15, 1888, at elec- 

tric light, C. A. Hart. FRANKFoRT: June 

8, 1933, on Carya sp., Mohr & Townsend, 

1 or 

Deraeocoris aphidiphagus Knight 

Deraeocoris aphidiphagus Knight (1921, p. 
134). 

Aputts.—Fig. 107. Length 5.80-6.10, 
width 2.90-6.10. Fusco-grayish to black, 
paler and translucent parts not stained with 

brownish; apical half of membrane infus- 

cated; tibiae with three black annulations; 

left genital clasper with a long horn at 

dorsal extremity, internal arm slender, fig. 

106. 

Hasits.—I have found this species breed- 

ing only on elm (Ulmus sp.), in curled 

leaves infested with Eriosoma americanum 

(Riley). Both nymphs and adults feed on 

the aphids and their honeydew excretions. 

The nymphs are coated with a white, wax- 

like material similar to that which covers 

the aphids, and in the early stages, at least, 

they are rather inconspicuous, as they live 
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among the aphids and their excretory prod- 

ucts. This species of mirid must be regarded 

as a beneficial species, as it reduces the num- 

bers of elm aphids. 

Known DistriBUTION.—Several eastern 
states; taken as far west as Arkansas, Colo- 

rado, Minnesota, North Dakota, South Da- 

kota. 

Illinois Records. — Twenty-one males 
and 13 females, taken June 5 to July 18, are 

Fig. 107.— Deraeocoris aphidiphagus, &. 

from Alto Pass, Antioch, Augerville, Cham- 

paign, Elgin, Frankfort, Galesburg, Grand 

Detour, Hardin, Lacon, Normandy, Ur- 

bana, Willow Springs. 

Deraeocoris quercicola Knight 

Deraeocoris quercicola Knight (1921, p. 138). 

Apu tts.—Length 5.50—-5.80, width 2.40- 
2.80. General color fuscous to black. Calli 

black; apical half of membrane smoky, 
rarely as pale as in nitenatus Knight. Left 

genital clasper with a long dorsal horn that 

is very distinctive when contrasted with the 
form of the internal arm, fig. 106. 

Specimens of this species in which the calli 

are more or less pale, the hemelytra are 

pallid or yellowish, and the corium has a 

black spot in the middle, have been desig- 

nated variety pallens Knight (1921, p. 140). 

This variety and the typical one occur to- 

gether in IIlinois. 

Hasits.—Occurs on white oak (Quercus 
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alba), bur oak (Quercus macrocarpa), bass- 

wood (Tilia sp.) and hawthorn (Crataegus 

sp.). 

Known DistrinuTION.—A common spe- 

cies in the northeastern states; known also 

from Colorado, Iowa, Minnesota, New 

Mexico, and southeastward into Georgia 

and North Carolina. 

Illinois Records.—Thirty-two males and 

36 females, taken June 2 to July 16, are 

from Antioch, Apple River Canyon State 

Park, Champaign, Chicago, Elizabethtown, 

Frankfort, Galena, Galesburg, Grand De- 

tour, Keithsburg, Manito, Monticello, 

Mount Carroll, Urbana, Waukegan, White 

Pines Forest State Park, Willow Springs, 

Zion. Blatchley (19264, p. 900) also records 
this species from Glen Ellyn. 

Deraeocoris davisi Knight 

Deraeocoris davisi Knight (1921, p. 140). 

Apu tts.—Length 5.30, width 2.50. Gen- 
eral color uniformly brownish black; legs 
and antennae chiefly pale, hind femora with 
an incomplete dark annulus on apical half; 

membrane with apical half very faintly but 

uniformly stained with brownish, veins and 

areoles darkened with brownish; closely re- 

lated to guercicola Knight, but the internal 
arm of left clasper more highly developed, 
fig. 106. 

Known Distrisution. — An uncommon 
species, known only from Alabama, Illinois, 
New York, North Carolina, Texas. 

Illinois Records.—Poto: May 31, 1933, 
Ross & Townsend, 1 g. VIENNA: June 14, 
1934, savanna grasses, DeLong & Ross, 
ioe 

Deraeocoris nitenatus Knight 

Camptobrochis nitens Reuter (1909, p. 56). 
Preoccupied. 

Deraeocoris nitenatus Knight (1921, p. 141). 
Apu.ts.—Length 5.70-6.00, width 2.00- 

2.99. General aspect very similar to querci- 
cola Knight, but more highly polished, calli 
black around margins only. Dorsum rich 
brownish to dark brownish and piceous, fre- 
quently brownish on scutellum, but rarely 
black each side of median line. Brachium 
and apex of areoles dark fuscous, apical half 
of membrane practically clear; male genital 
claspers distinctive for species, fig. 106. 

Hasits.—Breeds on elm (Ulmus sp.), 
basswood (Tilia americana), and other 
trees, where it is predacious on the woolly 

Vol. 22, Art. 1 

aphid, Eriosoma lanigerum (Hausmann), 
and, probably, other aphids. 

Known DistripuTiIon.—District of Co- 
lumbia, Illinois, Iowa, Maryland, Minne- 

sota, New England, North Carolina, Que- 

bec, Virginia. 

Illinois Records.—ANTI0cH: July 5-7, 
1932, on Tilia sp., T. H. Frison et al., 1@. 

GALESBURG: July 24, 1892,14¢,19. 

Group C 

KEY TO SPECIES 

1. Dorsum practically glabrous, at most 
only sparsely and finely pubescent 
(not rubbed specimens), rarely with 
a few hairs at anterior angles of 
pronotum........2. 7)... 2 

Dorsum heavily pubescent, at least 
with long hairs at anterior angles of 
pronotum........ 4.) 5.22 3 

2. Second antennal segment of female 
with prominent exserted hairs, length 
of hairs one and one-half times the 
thickness of segment where they 
occur. Second antennal segment of 
male as thick at middle as on the 
apical half, and length of exserted 
hairs equal to one and one-half times 
the thickness of segment.......... 
force tN ae aa laricicola, p. 73 

Second antennal segment of female with 
erect hairs but length of hairs barely 
equal to twice the thickness of seg- 
ment where they occur. Second 
antennal segment of the male slender 
on basal half, distinctly thicker on 
apical half than at middle; length of 
hairs not greater than maximum 
thickness of second segment........ 
ee RR Re uA, pinicola, p. 73 

3. Pronotum, hemelytra and legs uni- 
formly dark, sepia brown or black, 
semitranslucent areas stained with 
brownish; hind tibiae usually with 
distinct annulated pale bands on 
apical nalts 4) daone ee nigritulus, p. 73 

Pronotum usually fusco-grayish or 
black; hemelytra fuscous to black, 
becoming paler in certain areas but 
not stained with brownish; legs very 
dark brown, hind tibiae sometimes 
with indistinct pale bands on apical 
half; front coxae, xyphus, lower mar- 
gins of propleura, gula, and sides of 
tylus; pale. es ieee albigulus, p. 73 
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Deraeocoris pinicola Knight 

Deraeocoris pinicola Knight (1921, p. 162). 

Aputts.—Length 5.70-6.00, width 2.60- 
2.90; calli margined or lined with black, 

antero-lateral angles invaded by light-col- 

ored areas; median line of front and areas 

just anterior to calli pale to ivory white; 
general color pale to grayish, darkened with 

black, not at all tinged with brownish. Male 

genitalia as in fig. 106. 
Hasits.—Occurs cn white pine (Pinus 

strobus) ; predacious on Chermes pinicortizis 

(Fitch). This species may also attack 
aphids, such as Cinara strobi (Fitch) and 

Eulachnus rileyi (Williams), which com- 

monly occur on white pines growing in IIli- 

nois. 

Known DistriputTion. — lowa, Minne- 

sota and states to the east where white pine 

grows. 
Illinois Records—WuHiITE PINEs For- 

EST STATE Park: July 4, 1932, on Pinus 

strobus, Dozier & Mohr, 1 2? ; June 4, 1933, 

on Pinus strobus, Ross & Townsend, 1 2. 

Deraeocoris Jaricicola Knight 

Deraeocoris laricicola Knight (1921, p. 164). 

Aputts.—Length 6.00-6.50, width 2.70- 
2.80; very suggestive of pinicola Knight, but 
slightly larger and more elongate. Antennae 

with prominent, exserted hairs; male geni- 

tal claspers distinctive, fig. 106. 

Hasits.—Occurs on larch (Larix lari- 
cina). 

Known Distrisution. — Illinois, Indi- 

ana, Minnesota, New York. 

Illinois Records——AntTiocH: July 5-7, 
1932, T. H. Frison et al..69. Voto: June 

11, 1936, Ross & Burks, 22,29. 

Deraeocoris nigritulus Knight 

Deraeocoris nigritulus Knight (1921, p. 170). 

Not taken in Illinois. Breeds on Virginia 

pine (Pinus virginiana) ; known from Dis- 

trict of Columbia, Maryland, Ohio, Vir- 
ginia. Male genitalia as in fig. 106. 

Deraeocoris albigulus Knight 

Deraeocoris albigulus Knight (1921, p. 171). 

Not yet collected in Illinois. Occurs on 

pine; known from Indiana, Iowa, Michigan, 

Minnesota, New York; will surely be found 
in Illinois eventually. Male genitalia as in 
fig. 106. 

KNIGHT: PLANT Bucs, or Miripas, oF ILLINOIS 13 

Group D 

Deraeocoris sayi (Reuter) 

Euarmosus sayi Reuter (1876, p. 76). 

ApuLts.—Length 7.40—-7.90, width 3.40- 
3.80; distinctly hairy. Color chiefly black, 

with considerable variation in the color of 

the head, pronotum and scutellum. In the 

darkest form, var. unicolor Knight (1921, 

p. 177), these parts are mostly or entirely 

black; in the lightest form, var. sayi, most 

of them are reddish. Various intermediate 

conditions occur between these extremes, 

these taken in Illinois representing var. 

mairginata Knight (1921, p. 176), frontalis 

Fnight (1921, p. 177) and costalis Knight 

(1921, p. 177). Male genitalia, fig. 106. 

Hasits.—Occurs on oaks (Quercus sp.). 

Known Distrinution.—Described from 

Texas and since found in Florida, Georgia, 

Illinois, Iowa, Massachusetts, Michigan, 

Minnesota, Mississippi, New York, North 

Carolina. 

Illinois Records.—NorTHERN ILLINOIS: 

24. SouTHERN ILutnois: 19. ALcon- 

ouin: May 27, 1899, 1 ¢; June 8-12, 

1900524" June’ 13;..1905, “Nason; ~ 1-4". 

CHIcaco: June 9, 1 g. GALEsBuURG: Strom- 
bere, lool ov; June 2-14, as 125 july 

17, 1892, 19 ; June 14-19, 1893, Stromberg, 

1¢,19. Gren ELLyn: June 18-19, W. 

Je-Gerhard, hg, M,'24, 19. 

Eurychilopterella Reuter 

KEY TO SPECIES 

Dorsum of body fuscous to black on a pale 
backotound...% 22 fv tcee ve luridula, p. 73 

Dorsum of body uniformly fuscous brown 
brunneata, p. 74 

Eurychilopterella luridula Reuter 

Eurychilopterella luridula Reuter (1909, p. 
60). 

Mace.—Fig. 108. Length 4.50, width 

1.80; fuscous to black on a pale background ; 

pronotum coarsely punctured; dorsum 

clothed with stiff, erect pubescence. 

FEMALE.—Length 4.40, width 1.03; more 

robust than male, but very similar in colora- 

tion. 

Hapits.—Occurs on apple (Pyrus malus) 

and elm (Ulmus sp.) ; evidently predacious 

in habits. 
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Known DIstrRIBUTION.—District of Co- 

lumbia, Illinois, Iowa, Minnesota, New 

York, South Carolina, Virginia. 

Illinois Records.—Itirnors: July 9, 
1892, 19. NorTHERN ILLINOIS: 2 6. CHI- 

aE 

aye 

Fig. 108.— Eurychilopterella luridula, o. 

caco: Aug. 10, 1909, A. B. Wolcott, 19, 
FM; Sept. 12, 1919, on elm, W. J. Gerhard, 

19,¥FM. URBANA: July 7, 1915, tree trunk, 

19 ; Sept. 28, 1915, tree trunk, 1 @. 

Eurychilopterella brunneata Knight 

Eurychilopterella brunneata Knight (1927d, 
p. 141). 

This species is distinguished from luridula 

Reuter by its uniformly fuscous-brown col- 
oration, longer head and larger size. 

Mate.—Length 4.70, width 2.10. Head 
width 0.86, vertex 0.38, head length 0.71, ex- 

tending 0.44 beyond front of eyes; hori- 
zontal, flattened beneath; gula slightly sul- 

cate; lower margins of eyes extending slight- 

ly below gula. Rostrum, length 3.20, reach- 

ing to base of genital segment. Antennae, 
first segment, length 0.29, more slender on 
basal half; second, 1.26, cylindrical, equal 
to thickness of first segment; third, 0.44; 
fourth, 0.36; last two segments slender. 
Pronotum, length 1.18, width at base 1.77; 
disk more distinctly flattened than in luridu- 
la, coarsely and closely punctate; calli con- 
fluent, smooth, smaller than in Juridula. 

Vol. 22, Art. 1 

General color dark, fuscous brown; pro- 

notum slightly darker; head, collar and legs 
more yellowish brown; membrane and veins 

uniformly brownish. Clothed with thickly 
set, erect, rather long, yellowish brown 

pubescence. 

Illinois Record.—C ray City: Aug. 17, 
1911 Cs Arelartr leg 

Hesperophylum Reuter 

Hesperophylum heidemanni Reuter 

py LE heidemanni Reuter (19124, 
foo Ue 

This is a rare species, yet widely distrib- 

uted as indicated by the few records. Orig- 

inally described from a New Hampshire 
specimen, it was later taken at Washington, 

D. C. (Heidemann). H. G. Barber (1914, 
p. 170) recorded it from Arizona. 

most recent record is a female specimen, 

taken June 26, 1931, in Ames, Iowa (H. 

H. Knight) ; it was collected while sweep- 

ing under trees. This species has not been 
found in Illinois, but doubtless it will be 

eventually. The male is unknown. 

In previous books this genus has frequent- 

ly been considered in a separate family, the 

Termatophylidae. 

ORTHOTYLINAE 

KEY TO TRIBES 

1. Eyes pedunculate, head very broad, 
fig 19.0.2 | pee ee LABOPINI, p. 81 

Eyes not pedunculate, head not un- 
usually broad, figs. 109, 113....... 2 

N Pronotum with pleural area separated 
from dorsal part by a distinct suture, 
fig. 22; pronotal disk raised posterior- 
ly and projecting above scutellum; 
clothed with dense, bristly pubes- 
SCenCe-5.. 00 ac eee SEMIINI, p. 75 

Pronotum without a distinct lateral 
suture; pronotal disk not projecting 
above scutellum)..... 7). eee 3 

3. Antlike species with abdomen con- 
stricted at base, figs. 137-141...... 4 

Body not antlike in form, figs. 112, 113 5 

4. Second and third segments of antennae 
equal in thickness, fig. 1372 239 
eacteaton ee SYSTELLONOTINI, p. 116 

Second segment of antennae consider- 
ably thicker than third, fig. 141.... 
ee mee. PILOPHORINI, p. 118 

The’ 
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5. Small, light-colored species clothed 
with intermixed erect pubescence and 
scalelike hairs, and with vertex not 
carinate, fig. 110.. HALTICINI, p. 75 

Not having that combination of char- 
acters: if scalelike hairs present, ver- 
Ree CAGIAAT Gry ait al Vk ee ciceea-ay a 6 

6. Small, compact, black species with 
saltatorial femora, figs. 111, 112, 115 
a Lee HALTICINI, p. 75 

Not compact, black species with salta- 
ETITELUS GACT 9 Sea ae en i 

7. Second and third segments of antennae 
enual in thickness, fio. 135. ..)...... 
Pers cad y CERATOCAPSINI, p. 107 

Second segment of antennae consider- 
ably thicker than third, fig. 129.... 
3 RESIS ede ORTEOTYLINI, p. 81 

SEMIINI 

Semium Reuter 

Semium hirtum Reuter 

Semium hirtum Reuter (1876, p. 80). 

Aputts.—Fig. 109. Length 2.80, width 

1.00; legs and antennae red; head, apex of 

Fig. 109.— Semium hirtum, 9. 

Kwnicut: PLant Bucs, or Miripas, or ILLINoIs 75 

pronotum, and sides of thorax, rosy red; 

basal half of pronotum, clavus, bar across 

apex of corium, and tip of cuneus, velvety 

brown, remaining parts of corium and cu- 

neus white; body densely clothed with erect, 
bristly pubescence. 

Foop PLANts.—Spurges (Euphorbia ade- 

noptera and FE. humistrata); lives on the 

red undersides of the leaves; two Illinois 

specimens were taken on sugar beet (Beta 

vulgaris), but may not have been feeding 

there. 

Known DistriputTion.—Described from 

Texas, and now known also from Califor- 

nia, District of Columbia, Illinois, Indiana, 

Iowa, Kansas, New Jersey, New York, 

Ohio, Pennsylvania. 
Illinois Records.—Twenty-three males, 

65 females and 2 nymphs, taken July 3 to 

Oct. 13, are from Borton, Centralia, Chi- 

cago, Dongola, Dubois, Fountain Bluff, 

Galesburg, Green Valley, Jewett, Law- 

renceville, Monticello, Savanna, Urbana. 

HALTICINI 

KEY TO GENERA 

1. Head without a well-defined, sharp, 
posterior margin, fig. 110; head and 
dorsum thickly clothed with closely 
appressed, scalelike hairs interspersed 
with more nearly erect, long hairs; 
small species, varying in color from 
paler to: dull™plack ja") os eet ae eer 
GM os ey ea a Parthenicus, p. 76 

Head with well-defined, sharp, posterior 
margin, fig. 113; color black........ 2 

2. Antennae very long and slender, second 
segment four or more times as long 
as first segment, fig. 111; brachypter- 
ous forms common and have oval 
body, strongly convex, fig. 112..... 
NA Lane che Sere, Halticus, p. 77 

Antennae shorter, second segment little 
more than three times as long as 
firstisep ment, nie. Sse 2 ces ee ee a) 

3. Length of hairs on third antennal seg- 
ment three times as great as thick- 
ness of segment; antennae and head 
with long, coarse, black hairs...... 
BR Pere es Orthocephalus, p. 81 

Antennae with much shorter pubes- 
cence, fig. 115; head and body in 
most species nearly glabrous....... 

Strongylocoris, p. 78 
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Parthenicus Reuter 

KEY TO SPECIES 

1. Body color fuscous to black; first an- 

tennal segment black, second seg- 
ment-pale. 2... 2.9 nigrellus, p. 77 

Body straw colored to yellowish; an- 
fennae pales o4 are We aoe aor 2 

2. Body and legs uniformly pale yellow- 
ish or pinkish, without flecks or dots 
We he ca, Sea te 2 taxodii, p. 76 

Body more or less pale, hind femora 
pale fuscous, usually sprinkled with 
reddish dots; scutellum fuscous; 
euneus tinted withited... . <a. 

Parthenicus juniperi (Heidemann) 

Psallus juniperi Heidemann (1905, p. 49). 

Mavre.—Fig. 110. Length 3.00, width 
1.00. General color pale yellowish. Cuneus, 

apical one-third of corium and base of head 

tinged with reddish, color sometimes sepa- 

rating into specks; femora pale fuscous, 

sprinkled with reddish; scutellum and base 

of clavus darkened with fuscous. Body 

clothed with fine, erect, golden pubescence, 

Fig. 110.-— Parthenicus juniperi, &. 

V ol.. 22, Areon 

intermixed with more closely appressed, 

scalelike, golden hairs, the hairs tending to 

silvery on scutellum and on transverse area 

extending across corium at tip of clavus; 

pubesence becoming black across apex of 

corium and forming a spot on inner edge 

of cuneus at middle and at base; membrane 

uniformly infuscated and iridescent. 

FEMALE.—Very similar to male in form 
and color. 

Toop PLrant.—Red cedar (Juniperus vir- 

giniana). 

Known DistripuTion.—Ranges widely 
east of the 100th meridian, occurring nearly 
everywhere red cedar grows in natural 

stands. 

Illinois Records. — Twenty-one males 
and 108 females, taken June 10 to July 25, 

are from Alton, Antioch, Eichorn, Ernst, 

Galena, Golconda, Grayville, Hillsboro, 

Kampsville, Karnak, Keithsburg, Oquawka, 

Starved Rock State Park, Urbana, White 

Pines Forest State Park. 

Parthenicus taxodii new species 

This may be distinguished from allied 
species by its small size, its uniformly yel- 

lowish salmon color and its pale fuscous 

membrane. 

Mave.—Length 2.00, width 0.90. Head 
width 0.54, vertex 0.17. Rostrum, length 

0.73, extending very slightly behind pos- 
terior coxae. Antennae yellowish to dusky; 

length of first segment, 0.13; second, 0.73; 

third, 0.43; fourth, 0.30. Pronotum, length 

0.34, width at base 0.73. Dorsum clothed 
with deciduous, silvery to golden, sericeous 

pubescence intermixed with more nearly 

erect, simple, pale pubescence. General col- 

oration rather uniformly yellowish to salm- 
on; strongly colored specimens may have 

scutellum dusky and clavus tinted salmon 

pink; membrane uniformly pale fuscous; 

veins yellowish. 

FEMALE.—Length 2.20, width 0.91. Head 
width 0.47; vertex 0.26. Pronotum, length 

0.32, width at base 0.75. Antennae, length 

of first segment, 0.13; second, 0.70; third, 

0.40; fourth, 0.29. Form more robust than 
that of male, but very similar in pubescence 

and coloration. 

Foop PLAntT.—Bald cypress (Taxodium 
distichum). ; 

Holotype, male.—Karnak, IIl.: July 26, 

1930, on Taxodium distichum, Knight & 
Ross. 
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Allotype, female.—Same data as for 

holotype. 

Paratypes. — ILiiNois.— Same data as 
for holotype, 39 ¢, 429. Catro: July 27, 

1930, on Taxodium distichum, Knight & 

Ross, 2¢, 69. JoNEsBoro: Aug. 2, 1932, 

H. L. Dozier, 17 2, 349. KARNAK: June 

m1932, Ross, Dozier & Park, 13, 19; 

June 14, 1934, on Taxodium distichum, De- 

Long & Ross, 38, 109. SHAWNEETOWN: 

June 14, 1934, DeLong & Ross, 1 nymph. 

Urpana: Aug. 28, 1917, 1 6,39, 1 nymph. 

Parthenicus nigrellus Knight 

Parthenicus nigrellus Knight (19394, p. 23). 

This species is distinguished from the 

other members of the genus by its black 

color and pale second antennal segment. 
Mare.—Length 3.30, width 1.60. Head 

width 0.73, vertex 0.34. Rostrum, length 
1.40, just attaining hind margins of posteri- 

or coxae. Antennae, first segment, length 

0.39; black; second, 1.18, pale, tinged with 

reddish, clothed with pale and dusky pubes- 

cence ; third, 0.91, pale; fourth, 0.60, fuscous. 

Pronotum, length 0.60, width at base 1.25. 

Form ovate, robust; general color fuscous 

black with a tinge of red in hypodermis 

which is more pronounced on ventral sur- 

face, tips of femora, and base and apex of 

cuneus; membrane uniformly fuscous; veins 

reddish. Legs black, tibiae pale except basal 

one-third; tarsi pale, apices fuscous. Clothed 

with pale to yellowish pubescence intermixed 

with silvery, scalelike hairs. Genital claspers 

distinctive, right clasper spatulate at apex 

and curved so as to form a V-shaped loop 

which turns back over middle of genital 

segment. 
FEMALE.—Length 3.50, width 1.70. More 

robust than male, but very similar in form, 

color and pubescence. 

Known Distrisution. — Georgia, IIli- 

nois, lowa, Texas. 

Illinois Records.—Monrticeti_o: June 
11, 1934, Frison & DeLong, 1 ¢,2¢9. SeEy- 

mour: July 7, 1937, Mohr & Burks, 1 ¢ 

29. 

Halticus Hahn 

KEY “TO SPECIES 

1. Body devoid of scalelike pubescence; 
length of second antennal segment 

Kwnicut: PLAnt Bucs, or MiripAk, OF ILLINOIS U7 

only slightly exceeding width of pro- 
notum at posterior margin........ 
EMER md? MON vcr Pay SiS os apterus, p. 77 

Body above with spots of deciduous, 
scalelike pubescence, figs. 110, 111; 
length of second antennal segment 
considerably greater than width of 
pronotum at posterior margin...... 2 

i) Second antennal segment yellow, apex 
with a narrow fuscous area; Jength 
2 ie aries See eee intermedius, p. 77 

Second antennal segment black, or, at 
least, with base and apex black; 
length 2.00—2.20....bracteatus, p. 77 

Halticus apterus (Linnaeus) 

Cicada aptera Linnaeus (1758, p. 438). 

Not taken in Illinois; known from Maine, 

Nova Scotia, Ontario. 

Halticus intermedius Uhler 

Halticus intermedius Uhler (1904, p. 360). 

Not taken in Illinois; known from Colo- 

rado, Mississippi, New York, North Da- 

kota, Ohio, Ontario, Pennsylvania; breeds 

on virgin’s bower (Clematis virginiana). 

Halticus bracteatus (Say) 

Garden Flea Hopper 

Cylapus bracteatus Say (1832, p. 26). 
Rhinacloa citri Ashmead (1887, p. 155). 

Mate.—Fig. 111. Length 1.90-2.00, width 

0.70. General color black, slightly shining ; 
antennae fuscous, middle of second segment 

and base of third pale; usually first an- 

tennal segment pale also. Apices of femora, 

tibiae (except bases of posterior pair), and 

all tarsi, pale. Body clothed with very fine, 

pale pubescence, with deciduous, tomentose 

patches that give silvery and greenish re- 

flections. 
Fremate.—Fig. 112. Length (brachypter- 

ous) 1.50, width 1.00; length (macropter- 
ous) 2.20; first antennal segment dark; usu- 

ally brachypterous, but frequently winged 

like male. 
Foop PLants.—White clover (Trifolium 

repens), beans (Phaseolus sp., etc.), plan- 

tain (Plantago lanceolata) ; also recorded on 

many other plants. This is a pest of con- 

siderable importance on leguminous crops. 

Known DistTrisputTion.—Common 

through states of Middle West and East. 
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Fig. 111.— Halticus bracteatus, 3. 

Illinois Records.—Forty-two males and 

86 females, taken May 29 to Oct. 3, are 

from Aldridge, Alton, Alto Pass, Anna, 

Bluffs, Carmi, Dolson, Dubois, Fountain 

Bluff, Freeport, Galena, Glen Ellyn, Gol- 

conda, Grand Tower, Grandview, Gray- 

ville, Henry, Karnak, Muncie, Normal, 

Paxton, Shawneetown, Starved Rock State 

Park, Tremont, Villa Ridge, Willow 

Springs, Wolf Lake, Urbana. 

Strongylocoris Blanchard 

KEY, “TO SPECIES 

1. Dorsum glabrous or nearly so, fig. 114. 2 
Dorsum and body thickly clothed with 

etect pubescence, fie 15 475-23. 5 

to Legs uniformly yellow to orange yellow 
Bi mye Leche ict eee. pallipes, p. 79 

Legs with femora more or less black... 3 

3. Hind tibiae yellow, sometimes dusky 
on basal half; second antennal seg- 
ment yellow with narrow fuscous band 
at base and apex....breviatus, p. 79 

Hind tibiae black or fuscous, at least 

Vol. 22;:Artaa 

Fig. 112.— Halticus bracteatus, 9°. 

with more area black than pale; 
second antennal segment sometimes 
yellowish at middle, but broad fus- 
cous area always present at base.... 4 

4. Hind tibiae uniformly black; emboliar 
margins of hemelytra strongly arcu- 
atettt, Sees eee atritibialis, p. 80 

Hind tibiae fuscous, becoming paler on 
distal half; emboliar margins only 
moderately arcuate. ..stygicus, p. 79 

5. Length of second antennal segment 
greater than width of head........ 
oh een lL eee hirtus, p. 80 

Length of second antennal segment less 
than width of head... #.3e=eeee 6 

6. Basal segments of tarsi pale, apical seg- 
ment black; tibiae brownish, hind 
pair very dark brown; broad area on 
second antennal segment pale; costal 
margin of hemelytra strongly arcu- 
ate: length 4304-0 tae mohri, p. 81 

Tarsi entirely black; tibiae uniformly 
pale; antennae uniformly black; cos- 
tal margin of hemelytra only slightly 
arcuate; length 3:50. (20352. e eee 
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Strongylocoris stygicus (Say) 

Capsus stygicus Say (1832, p. 24). 

Mace.—Fig. 113. Length 4.20, width 
2.00. Head width 0.99, vertex 0.54. Ros- 
trum, length 1.04, reaching to middle of 

intermediate coxae. Antennae black; length 

of first segment, 0.30; second, 1.12; third, 

0.86; fourth, 0.47. Pronotum, length 0.91, 

width at base 1.50. Form ovate, black, 

shining, finely but densely punctate, some- 

what rugulose, nearly glabrous, sparsely 

set with fine, short pubescence; apices of 

femora, two anterior pairs of tibiae, all 

except apical segment of tarsi, and bases 

of trochanters, pale yellowish; hind tibiae 

fuscous to black, becoming paler on distal 

half. Male genital claspers distinctive, fig. 

114. 
FEMALE.—Length 4.40, width 2.10. More 

ovate and robust than male, but very similar 

in color, puncturation and scanty pubescence. 

Foop PLant.—Goldenrod (Solidago sp.). 

Known Dtstripution.—Commonly 

distributed in the eastern United States 

Fig. 113.—Strongylocoris stygicus, &. 

and Canada and extending westward to 

Alberta, Colorado, Montana. 

Illinois Records.—One hundred forty- 

five males, 36 females and 12 nymphs, taken 

May 6 to Sept. 21, are from Anna, Bloom- 
ington, Bluff Springs, Carbondale, Cham- 

paign, Charleston, Chicago, Cypress, Dan- 
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ville, Dolson, Edgebrook, Elizabethtown, 

Galena, Galesburg, Golconda, Goreville, 

Grand Detour, Grandview, Hamilton, Her- 

od, Joliet, Jonesboro, Keithsburg, Makanda, 
Monticello, Mount Carmel, Muncie, Odin, 

Oquawka, Palos Park, Pulaski, Sheldon, 

Springfield, Urbana, Vienna, Warsaw, 

West Union, Willow Springs. 

Strongylocoris pallipes Knight 

Strongylocoris pallipes Knight 
254). 

Not taken in Illinois; known from Mary- 

land and Virginia. Male genitalia as in 

fig. 114. 

(19264, p. 

Strongylocoris breviatus Knight 

Strongylocoris breviatus Knight (1938, p. 1.) 

This species is allied to stygicus (Say), 

but is distinguished by the yellowish first 

and second antennal segments, the latter 

having a distinct black band at the base; 

male genital claspers are distinctive for this 

species, fig. 114. 

Mave.—Length 4.30, width 2.00. Head 

width 1.06, vertex 0.56. Antennae, first seg- 

ment, length 0.35, yellowish brown, black at 

base; second, 1.30, brownish on basal half 

and black at base; third, 0.95, black; fourth, 

0.47, black. Pronotum, length 0.91, width 
at base 1.51. Hemelytra with costal margin 

moderately arcuate. Dorsum finely and 

closely rugulose punctate, sparsely clothed 

with short, pale pubescence, this pubescence 

more apparent on lateral margins of hem- 

elytra, paracuneus with three or four long 

hairs. General coloration deep black, shin- 

ing; femora black, apices yellowish; tibiae 

uniformly yellowish, except hind pair, which 

have apices and variable area at base fus- 

cous; tarsi yellowish, apical segment black. 

FEMALE.—Length 4.10, width 2.20; hem- 

elytra more sharply arcuate than in male. 

Head width 1.20, vertex 0.64. Antennae, 
first segment, length 0.36, yellow, base black ; 

second, 1.17, yellow, apical one-fourth and 

narrow ring at base black; third, 0.86, black, 

yellowish at base; fourth, 0.44, black. 

Foop PLtant.—Goldenrod (Solidago al- 

tissima). 

Known DistripuTionN.— Nova _ Scotia 

and Maine to District of Columbia, and 

westward to Alberta, Minnesota, Montana. 

Illinois Records.—Nineteen males and 

22 females, taken May 21 to Aug. 25, are 
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from Anna, Antioch, Beach, Browns, Bu- 

reau, Champaign, Dolson, Golconda, Grand 

Detour, Herod, Makanda, Marshall, Mount 

Vol. 22, Art. 1 

Illinois Records.—Thirty-five males and 

44 females, taken May 12 to July 15, are 

from Algonquin, Antioch, Browns, Charles- 

ee. 
B B 

8 7A BREVIATUS 
STYGICUS PALLIPES 

B 

ATRITIBIALIS 

eo 

H/IRTUS 

AMBROSIAE 

Fig. 114.—Male genital claspers of Strongylocoris. A, left clasper; B, right clasper. 

Carmel, Oakwood, Oregon, Pulaski, Shaw- 

neetown, Urbana, West Union. 

Strongylocoris atritibialis Knight 

Strongylocoris atritibialis Knight (1938, p. 2). 
This species is distinguished from stygicus 

(Say) by its more arcuate hemelytra, black 

tibiae and the structure of the male genital 

claspers, fig. 114. 

Mate.—Leneth 4.60, width 2.40. Head 

width 1.21, vertex 0.65. Antennae black; 

length of first segment, 0.34; second, 1.26; 

third, 1.00; fourth, 0.43. Pronotum, length 

1.12, width at base 1.77. Hemelytra with 

costal margin strongly arcuate. Dorsal sur- 

face nearly glabrous, rugulose, punctate, 

sparsely clothed with fine, short pubescence, 

which is more evident on cuneus and embo- 

lium. General coloration deep black; mem- 

brane very dark brown; legs black; tibiae 

and tarsi sometimes very dark brown, but 

hind tibiae always black. Genital claspers 

distinctive for species, fig. 114. 

FEemMALE.—Length 4.50, width 2.50; em- 

boliar margins more strongly arcuate than 

in male. Form more robust than in male, 

but very similar in coloration. 

Known Distripution.—Widely distrib- 

uted in eastern United States and ranging 

westward into Alberta, Colorado, Wyoming. 

ton, Dolson, Dongola, Fountain Bluff, 

Galena, Galesburg, Grand Detour, Grays- 
lake, Havana, Herod, Joliet, Makanda, 

Muncie, Pulaski, St. Anne, Shawneetown, 

Sheldon, Volo. 

Strongylocoris hirtus Knight 

Strongylocoris hirtus Knight (1938, p. 4). 

This is distinguished from allied species 

with erect pubescence by the longer second 

antennal segment, which exceeds the width 
of the head across the eyes; the tibiae and 

first antennal segment are pale and the male 

genital claspers are distinctive, fig. 114. 

Mave.—Length 4.60, width 2.20. Head 

width 1.12, vertex 0.56. Antennae, first seg- 

ment, length 0.38, pale, base fuscous; second, 

1.43, black, basal one-fifth pale; third, 0.86, 

black; fourth, 0.47, black. Pronotum, length 

0.98, width at base 0.16. Hemelytra with 

costal margin moderately arcuate on distal 

half. Clothed with thickly set, erect, golden- 

brown to black pubescence. General colora- 

tion black, shining slightly; legs mostly 

black, with tibiae, all but apical segment 

of tarsi, and apices of femora, pale; tibial 

spines fuscous. 

FEMALE.—Length 4.30, width 2.40. More 
robust than male, but very similar in color 
and pubescence. 
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Foop PLant.—Cup plant (Silphium per- 

foliatum). 
Known DistrispuTion.—lllinois, Lowa, 

Kansas. 
Illinois Records.—CHarLEsTon: June 

1931, H. H. Ross, 1 ¢. HaArpin: June 

5, 1932, H. L. Dozier, 1 ¢. West UNion: 

June 14, 1930, on Silphium sp., T. H. Frison, 
44,19; June 26, 1932, Ross & Dozier, 

(en ol 

Strongylocoris mohri new species 

This species is allied to hirtus Knight, 

but is distinguished by its longer pubescence, 

more arcuate hemelytra, and shorter second 

antennal segment, which does not equal the 

width of the head across the eyes. 

Fremace.—Fig. 115. Length 4.30, width 

2.50. Rostrum, length 1.00, reaching to 

Fig. 115.—Strongylocoris mokri, °. 

middle of intermediate coxae, black, with 

second segment pale. Antennae, first seg- 

ment, length 0.30, black, slightly pale on 
apex; second, 0.99, cylindrical, tapering to 

become more slender on basal than on apical 

half, pale, apex black, base brownish, pu- 

bescence pale; third, 0.65, black, pale on 

base; fourth, 0.43, black. Pronotum, length 

0.95, width at base 1.73. Hemelytra strong- 

ly arcuate, costal edge sharp, slightly re- 

flexed, cuneus approximately triangular. 

General coloration black, moderately shin- 

ing, clothed with long, rather fine, erect, pale 
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to brownish pubescence. Legs mostly black, 

with tips of femora slightly paler; tibiae 

pale to brownish, darker on basal half, hind 

pair nearly black; tarsi pale, apical segment 

black. 

Holotype, female.—Hamilton, Ill.: June 
9, 1932, Ross & Mohr. 

Paratype. —CENTRAL ILLINoIs: 19. 
Named for Dr. Dr. Carl O. Mohr, who 

made many of the illustrations for this work. 

Strongylocoris ambrosiae Knight 

Strongylocoris amtrosiae Knight (1938, p. 5). 

Not yet collected in Illinois; known from 

Iowa, Kansas, South Dakota, Texas. Male 

genital claspers as in fig. 114. 

Orthocephalus Fieber 

No Illinois species; Orthocephalus muta- 

bilis (Fallen) occurs in Maine, New York, 

Pennsylvania. 

LABOPINI 

Labops Burmeister 

No Illinois species; Labops hirtus Knight 

is known from Colorado, Maine, Massa- 

chusetts, Montana, New York, Ontario. 

ORTHOTYLINI 

KEY TO GENERA 

1. Posterior margin of vertex with a high, 

transverse ridge extending from eye 
to eye and bearing stout, black 
bristlessfia. LlG—, 50.22.68 2 

Spe ee Hadronema, p. 8+ 
Posterior margin of vertex not having 

a ridge extending from eye to eye 
which bears stout, black bristles... 2 

tT A well-defined, oblique suture on 

gena extending from antennal fossa 
to beneath eye, fig. 117, this suture 
frequently outlined by a dark stripe; 
red-orange and black species...... 

Cte Ne Re Pa re fee Lopidea, p. 84 

Genal suture absent, or extending di- 

rectly from antennal fossa to eye, 

fig. 118, or present, but vague and 

not outlined by a dark stripe...... a 

3. Base of tylus markedly produced and 

located considerably ventrad of the 

ah 
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level of ventral margins of eyes, fig. 
TDG ee eee IInacora, p. 82 

Base of tylus less angularly produced, 
not located ventrad of level of 
ventral margins of eyes, fig. 119; on 
a line with or considerably dorsad 
of level of ventral margins of eyes.. 4 

TYLUS TYLUS 

Fig. 116.—Head of Hadronema militare. 

Fig. 117.—Head of Lopidea confluenta. 

Fig. 118.—Head of [/nacora stalit. 

Fig. 119.—Head of Mecomma gilvipes. 

4. Second antennal segment thickened 
Sc (0S aa Toil os eas a 
cA Heterocordylus, p- 107 

antennal segment linear, 

. First antennal segment with a longi- 
tudinal black line on either side, 
these lines connected on ventral 

side neat apex. . |.” Reuteria, p. 92 
First antennal segment not marked 

with longitudinal black lines... ... 6 
. Eyes rounded behind and set at or 

near middle of head, well removed 
from anterior margin of pronotum, 
LET es 2 leap ae mae Diaphnidia, p. 91 

Eyes relatively straight behind and 
set close to anterior margin of pro- 
Botnet, were 129): Oe A ees 22: 7 

Body clothed with scalelike hairs 
intermixed with more nearly erect 
DirisGleseemrg <field 8 

Body clothed with simple pubes- 

10. 

fie 

We 

V ol. 22;-Arted 

cence only; sometimes with a few 
silky hairs... ....::. 32 9 

. Pronotum and corium thickly clothed 
with black and white, scalelike pu- 
bescence, with a few bristles; venter 
very dark, almost black; third an- 
tennal segment equal to three times 
the length of fourth segment; large 
fuscous species, length 5.50-6.00. . 
ere Meee Noctuocoris, p. 105 

Pronotum and corium bearing numer- 
ous erect bristles intermixed with 
scattered scalelike pubescence, fig. 
152; venter light; third antennal 
segment not equal to three times the 
length of fourth segment; small 
species, length less than 5.00...... 

....Melanotrichus, p. 95 

. Vertex with a carina at posterior mar- 

PIN... se Deke ay oe 10 

Vertex without a carina at posterior 

Margin, es... ee 11 

Head broad; width of vertex three 
times as great as dorsal width of an 
eye; fig 130 Labopidea, p. 105 

Head not so broad; width of vertex 
not more than two times as great as 
dorsal width of an eye, fig. 129.... 
POY ee re a a Orthotylus, p. 97 

Head vertical, strongly compressed 
apically, fig. 119; as viewed from 
the side, tip of tylus projecting be- 
low posterior end for a distance 
equal to one-half height of eye; pro- 
notum sinuate at base and slightly 
so at sides; male and female dis- 
similar in form; female brachypter- 
ous, abdomen very broad, macrop- 
terous forms rate. |<. - 22. see 
OG AL Rea copa Mecomma, p. 95 

Head inclined, more prognathous; as 
viewed from side, tip of tylus not 
projecting below posterior end of 
gula for a space equal to half the 
height of eye; both sexes macrop- 
tEFOUS' Shh Cyrtorhinus, p. 95 

Ilnacora Reuter 

KEY TO SPECIES 

Length of first antennal segment ex- 
ceeding width of vertex........... 2 

Length of first antennal segment less 
than width: of vertex... 22.2. 42eee 3 
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2. Hemelytra deep green, membrane 
eee tA creek) ke ahh malina, p. 83 

Hemelytra pale or light green, mem- 
Brat: pales 22/505 bi nie ee Stalii, p. 84 

Frons with transverse black mark; 

first antennal segment mostly pale, 
with base and apex black........ 
- se, Ge Co a divisa, p. 83 

Frons without transverse black marx; 
first antennal segment mostly black, 
broad area at base and narrow one 

Beripexspales epost. . .illini, p. 83 

io>) 

Ilnacora malina (Uhler) 

Sthenarops malina Uhler (1877, p. 419). 

Aputts.—Length 5.40, width 1.60. Head, 

body and antennae chiefly black; hemelytra 

and base of pronotum bright green; anterior 

STAL/I/ 

MALINA 

DIVISA /LLIN/ 

Fig. 120.—Right male genital claspers of 
Ilnacora. 

part of pronotum, two stripes on scutellum, 

and legs, greenish yellow; a round, black 

spot behind each callosity; membrane black; 

male right genital clasper, fig. 120. 

Foop PLant.—Goldenrod (Solidago sp.) 

in moist, shaded situations; Illinois speci- 

mens were collected also on ragweed (4m- 

brosia sp.), oak (Quercus sp.) and locust 

(Robinia pseudoacacia), the last two un- 

doubtedly “sitting’’ records only. 

Known Distrinution.—Widely distrib- 

uted in the eastern United States and 
Canada. 

Illinois Records.—One hundred twelve 

males and 106 females, taken May 27 to 
July 19, are from Algonquin, Bureau, 

Charleston, Danville, Dug Hill, Elizabeth, 

Elizabethtown, Freeport, Galena, Gales- 

burg, Grand Detour, Hardin, Herod, Joliet, 

Lilly, Morris, Monticello, Mount Carmel, 
New Milford, Oakwood, Oquawka, Ore- 

gon, Palos Park, Pegrim, River Forest, 
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Sheldon, Springfield, Urbana, Vienna, War- 

saw, White Heath, Willow Springs. 

IInacora illini new species 

This species is allied to stalii Reuter, but 

is distinguished by its shorter antennal seg- 

ments and the expanded apex of the right 

genital clasper, fig. 120. 

Mave.—Length 4.80, width 1.50. Head 

width 0.91, vertex 0.51. Rostrum, length 

1.30, reaching to middle of intermediate 

coxae. Antennae, first segment, length 

0.48, less than width of vertex, black with 

broad area at base and narrow area at 

apex pale; second, 1.80, yellowish brown to 

fuscous, darker near base; third, 1.60, yel- 

lowish to fuscous; fourth, 0.73, fuscous. 

Pronotum, length 0.78, width at base 1.29. 

Dorsum clothed with erect, pale hairs 

sparsely intermixed with patches of black, 

deciduous, scalelike hairs; pronotal spots 

and median basal spot on scutellum similar 

to those in stalii. General coloration pale, 

tinged with greenish on dorsum; hemelytra 

semitranslucent; membrane pale; a small 

transverse, fuscous cloud near apex of cu- 
neus; veins greenish; legs principally pale 

to greenish, with tibial spines brownish: 

apical segment and claws of each tarsus 

black. Male genital claspers distinctive, 

right clasper with apex spatulate, fig. 120. 

Holotype, male, — Elizabethtown, IIL. 
May 27-31, 1932, H. L. Dozier. 

Paratypes.—ILLiNois.—ViENNA: May 
18, 1932, H. L. Dozier, 1 4, Ke. 
OKLAHOMA. — StTILLWaTER: May 15, 

1939) -K.. Es Emerson, -1:6.,-be > Ke. 

IInacora divisa Reuter 

I/nacora divisa Reuter (1876, p. 86). 

Mave.—Length 4.70, width 1.60. Head 
black, width 1.00, vertex 0.56; vertex and 
frons pale, a black median line and arcuate 
line above base of each antenna joining at 
base of frons on meson. Rostrum, length 
1.17, reaching to middle of intermediate 
coxae. Antennae, first segment, length 0.37, 
pale, black at base and fuscous at apex; 
second, 1.38, dusky, fuscous at base and 
near apex; third, 1.21, fuscous; fourth, 0.65. 
Pronotum, length 0.75, width at base 1.30. 
Body mostly black; pronotum and hemely- 
tra, greenish, scutellum paler green; mem- 
brane uniformly fuscous, with greenish 
veins; legs mostly pale, with tarsi and tibial 
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spines black. Dorsum clothed with erect, 

simple pubescence intermixed on hemelytra 

with patches of deciduous, black, scalelike 

hairs; spot behind each callosity, median line 

between callosities, and spot on base of scu- 

tellum formed by masses of black, scalelike 

pubescence. Male genital claspers distinc- 

tive for species, fig. 120. 
Femate.—Length 4.70, width 1.80. Form 

slightly more robust than that of male, but 

color and pubescence very similar. 

Foop Piant.—A single Illinois specimen 

was collected on milkweed (Asclepias sp.). 

Known DistrigutTion.—Colorado, Illi- 

nois, Iowa, Minnesota, North Dakota, 

Texas. 
Illinois Records——One male and 17 fe- 

males, taken March 8 to Aug. 17, are from 

Bloomington, Champaign, Dubois, Galena, 

Galesburg, Teheran, Urbana. 

Ilnacora stalii Reuter 

Ilnacora stalii Reuter (1876, p. 86). 

Mate.—Lengeth 5.20, width 1.60. Head 
width 0.95, vertex 0.49. Rostrum, length 

1.30, just attaining apices of middle coxae, 

pale, with apical segment black. Antennae, 

first segment, length 0.54, exceeding width 

of vertex, pale, apical half and ring at base 

black; second, 1.95, dusky, more fuscous on 

apex; third, 1.60, black; fourth, 0.65, black. 

Pronotum, length 0.82, width at base 1.34. 

General coloration pale or whitish; hem- 

elytra and legs tinged with greenish; mem- 

brane pale; veins greenish. Dorsum clothed 

with erect, pale hairs sparsely intermixed 

with patches of black, deciduous scalelike 

hairs; a round, black spot behind each cal- 

losity and a median basal spot on scutellum 

formed by black, deciduous hairs. Male 

genital claspers distinctive, right clasper 

terminating in a slender, dorsally projecting 

point, fig. 120. 

FEMALE.—Length 5.40, width 1.80. More 
robust than male, but very similar in pubes- 
cence and color. 

Foop PLants.— Breeds on _ cocklebur 

(Xanthium sp.), sunflower (Helianthus 
sp.), artichoke (H. tuberosus) and perhaps 
on other weeds. A single specimen was col- 
lected on wild grape (Vitis sp.). 
Known Distrizution.—Colorado, Mon- 

tana, Texas, eastward to District of Colum- 
bia, New York, North Carolina. 

Illinois Records. — Ninety-eight males 
and 146 females, taken May 23 to Sept. 22, 

V ol. 223 Ania 

are from Algonquin, Alton, Alto Pass, An- 

tioch, Beardstown, Browns, Cairo, Camar- 

go, Carbondale, Champaign, Charleston, 

Chicago, Cornland, Decatur, De Soto, East 

St. Louis, Effingham, Elizabeth, Elizabeth- 
town, Fountain Bluff, Freeport, Galena, 

Galesburg, Hardin, Harrisburg, Ingleside, 
Kampsville, Kankakee, Karnak, Keithsburg, 

Lawrenceville, Meredosia, Metropolis, 

Monticello, Mounds, Mount Carmel, 

Oquawka, Palos Park, Rockford, Rockton, 

Rosiclare, St. Joseph, Seymour, Shawnee- 

town, Starved Rock State Park, Teheran, 

Urbana, Ware, Warren, West Pullman, 

Willow Springs, York. 

Hadronema Uhler 

No Illinois species; Hadronema militare 

Uhler is known from Colorado, Kansas, 

Michigan, New York, South Dakota and 

westward. 

Lopidea Uhler 

KEY TO SPECIES 

1. Apex of abdomen with a pair of 
claspers (males); all characters in 
couplets 2-14 are illustrated in fig. 
120 0.6 oe oe ea 2 

Apex of abdomen without claspers 
(females)... 34 2..03 ee 13 

i) Left clasper with a plainly visible, 
baso-mesal, flat-hooked tooth.... 
Pe tot ee staphyleae, p. 90 

Left clasper without such a tooth.... 3 

3. Tip of right clasper short, large and 
somewhat rounded, with a short, 
serrate, dorsal tooth just before 
apex. 1ts 25 tes eee media, p. 89 

Tip of right clasper without such a dor- 
sal tooth at apex: . 1)... seeueeee 4 

4. Base of right clasper produced into a 
long, dorsal, curved-arm.- 2 eee 
Sati c SS: rr oe ne oe robiniae, p. 89 

Base of right clasper without a long, 
basal, dorsal projection.......... ) 

5. Right clasper ending in a curved tooth 
which is either long, e.g., imstabilis 
or blunt, e.¢., /athyri 2. 22 6 

Right clasper ending in a serrate lobe, 
.2., @morphac—salicis....:. +5. 8 

6. Right clasper with a preapical hook 
which may be reduced to a small 
swelling: *<.. eens instabilis, p. 91 
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Fig. 121.—Male genital claspers of Lopidea. A, left clasper, dorsal aspect; B, right clasper, 
dorsal aspect; C, right clasper, caudal aspect; D, left clasper, caudal aspect; E, right clasper, 
mesal aspect; F, right clasper, lateral aspect. 
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Right clasper with a preapical en- 
largement which is somewhat rec- 
tangular and produced into an 
apical point, e.g., incurva, lathyrt. . 

Apical hook of right clasper long and 
sharp, fig. 121 ........incurva, p. 88 

Apical hook of right clasper shorter 
and with tip slightly serrate... .. 
anne ee ety cc lathyri, p. 91 

Right clasper with base bulbous, cen- 
ter constricted and apex expanded 
into an upturned, serrate lobe, e.g., 
BUNT PNAC, TEULETE 2 Be Rin 3 2 as 9 

Right clasper otherwise, without an 
upturned, apical lobe, e.g., minor— 
| Ls aS ANON orc ae Ra Pat iy Be 10 

Serrate margin of apical lobe more 
iresular and. truncates... 229s. 4». 
EN Sci Someta amorphae, p. 90 

Serrate margin of apical lobe regular, 
curving back on to inner curve of 
lobese Sastre ca ae reuteri, p. 91 

Apex of right clasper obliquely trun- 
cate, flat and serrate, e.g., minor. .11 

Apex of right clasper pointed or ir- 
regular, with a second row of serra- 
tions on dorsal or mesal side, e.g., 
CUTPEDIE SQLEGL Ga Oe LOY ee cee 13 

Left clasper with dorsal tooth small. . 
ENS Brey Sees eeu minor, p. 88 

Left clasper with dorsal tooth large, 
Pls GUISE Hie eine dis Sur sr RE cee 12 

Right clasper with both dorsal and 
ventral corners expanded and sharp 
ees ome ele oo davisi, p. 87 

Right clasper with ventral corner 
round and not expanded.......... 
OP ee Sire ae oe confluenta, p. 87 

Right clasper with apex rounded and 

~I 

curved ventrad...... cuneata, p. 89 

Right clasper with apex horizontal 
and pointed, ¢.g., 3alZGiS/ 5.0225. 14 

Apex of right clasper with a double 
row of dorsal serrations.......... 
Sivssphe oe ae heidemanni, p. 88 

Apex of right clasper with second row 
of dorsal serrations separated mesad 
as a definite lobe... ... salicis, p. 89 

. Length of first antennal segment 
equal to or greater than width of 
wertex ‘between eyes). us. ear 16 

Length of first antennal segment less 
than width of vertex between eyes. 22 

Bases of first and second antennal seg- 

ments equal in thickness, second 

ie 

18. 

20. 

AAS 

PRE 

V ol; 22,°Ayen 

segment tapering apically to be- 
come more slender than first seg- 
ment.....3. 5... . 2 eee Ly 

Base of second antennal segment not 
so thick as base of first; 2 a=a:2=ee 18 

Length of second antennal segment 
approximately twice width of head 
across eyes; length 5.80.......... 
SEE Ie. instabilis, p. 91 

Length of second antennal segment 
distinctly greater than twice width 
of head across eyes; length 6.70... . 
jiatage nl ckgs aoe aes eee reuteri, p. 91 

Corium bearing both simple and seri- 
ceous pubescence; pronotal disk 
with erect, stiff, black hairs; general 
color yellowish to orange; scutellum 
and inner half of corium and clavus 
blackish; length 6.40. .. 7.2 39s 
Bice neiehe oi ree eee robiniae, p. 89 

Corium with only simple pubescence; 
or, if a few minute, sericeous hairs 
present, pronotal disk without 
erect hairs. ...... 13. 2 19 

. Length of second antennal segment 
more than twice width of head 
across eyes; length 7.00° 22 ee 
BPS eh net ie So 2, staphyleae, p. 90 

Length of second antennal segment 
less than twice width of head across 

Scutellum with a few black, bristle- 
like hairs; juga red; dorsum also 
with a broad, reddish area; length 
520-5407 2S ee media, p. 89 

Scutellum with minute, soft pubes- 
cence only; juga pale. 72322 saaee 21 

Second antennal segment clothed 
with very short, recumbent, golden 
pubescences 57 tee cuneata, p. 89 

Second antennal segment clothed with 
prominent, semierect, black, bristle- 
like hairs: | cere salicis, p. 89 

. Second antennal segment thickened, 
diameter near base equal to that of 
first segment although tapering 
apically to become more slender. . 
AS oy) Te eg oe reuteri, p- 91 

Second ahtetirial segment slender, its 
greatest thickness not approaching 
that of first seament._. -.. 74:2 23 

Length of second antennal segment 
equal to twice width of head across 
eyes; length 6.5042: .). 5. eee 

i 
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Length of second antennal segment 
less than twice width of head across 
EVES Pea eae eae ae ane eae 24 

24. Corium with outer half bearing sub- 
SeeCEMBINCk Galt to. .s See ey 25 

Corium with outer half bearing pale 
hairs; or, if dark, pubescence minute 
andi closely appressed. ./..2.../. 6... 26 

25. Corium bearing simple pubescence in- 
termixed with more closely ap- 
pressed, sericeous pubescence. .... 
Sd ie sn eee heidemanni, p. 88 

Corium bearing only suberect, bristly 
Pubescence: $2... 2.1.5. davisi, p. 87 

Poe eneth not-over 5.20.-...........:. 27 
Monty 500 Or MOTE... 4s. <0. faces 28 

27. Corium infuscated across its full 
width; pubescence very short, ap- 
pressed; length 5.00—5.20........ 

= 3 POR age ey epee incurva, p. 88 

Corium reddish on its outer half; pu- 
bescence suberect, pale in color; 
length 4.20-4.30...... minor, p. 88 

28. Outer half of cortum fuscous to black 
boc 8 Gan ae a cuneata, p. 89 

Outer half of corium orange to red. . .29 

29. Pubescence on dorsum minute, closely 
appressed; embolium never pale, 
yellowish to red like outer half of 
COUN ee hk. amorphae, p. 90 

Pubescence on dorsum suberect; em- 

bolium usually pale or white...... 
3) Ee ee lathyri, p. 91 

Lopidea confluenta (Say) 

Capsus confluentus Say (1832, p. 23; 1859, 
p. 341). 

Mate.—Length 6.30, width 2.10. Yel- 

lowish orange, tinged with reddish; broad 

area on either side of commissure, entire 

membrane, scutellum, and variable area on 

pronotal disk, fuscous; antennae, tylus, ros- 

trum, base of head, and a stripe each side 

of front, black; legs mostly blackish, with 

trochanters and apices of coxae yellowish; 

genital claspers, fig. 121, distinctive for 
species. 

FemMaALe.—Fig. 122. Length 6.50, width 
2.40; more robust than male, but very sim- 

ilar in coloration. 

Foop PLants.—Leafcup (Polymnia uve- 

dalia and probably P. canadensis); in Illi- 
nois specimens were collected also on sweet 
William (Phlox sp.), daisy (Chrysanthe- 

mum sp.), red clover (Trifolium pratense), 
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persimmon (Diospyros virginiana), willow 

(Salix sp.), snowberry (Symphoricarpos or- 

biculatus), locust (Robinia pseudoacacia) 

Fig. 122.— Lopidea confluenta, 9. 

and cypress (Taxodium distichum). Several 

of these plants undoubtedly are not hosts 
of this mirid. 

Known DistrinuTion.—Widely distrib- 

uted in the eastern United States, but more 

abundant in the upper Mississippi valley. 

Illinois Records. — Ninety-four males 

and 97 females, taken June 10 to Aug. 21, 

are from Anna, Beardstown, Bloomington, 

Dolson, Dubois, Elizabethtown, Ernst, 

Galesburg, Golconda, Grafton, Grand 

Tower, Grantsburg, Grayville, Havana, 

Herod, Kansas, Lawrenceville, Monticello, 

Muncie, Palos Park, Pike, Pulaski, Shaw- 

neetown, Starved Rock State Park, Urbana, 

Walnut Prairie, White Heath, Willow 

Springs. 

Lopidea davisi Knight 

Phlox Plant Bug 

Lopidea davisi Knight (1917d, p. 458.) 

Mave.—Length 5.50, width 2.00. Yel- 

lowish orange to reddish; antennae, legs, 

front of head, and rostrum, black; calli, base 
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of pronotum, scutellum, clavus, inner half 

of corium, and membrane, fuscous; genital 

claspers, fig. 121, distinctive for species. 

FemMALE.—Length 5.60, width 2.10; more 

robust than male, but very similar in color 

and pubescence. 

Foop PLtants.—When the original de- 

scription appeared the food plant of this 

species was unknown, but as early as 1925 

the insect had appeared as a serious pest of 

cultivated phlox in Arkansas, Missouri, 

Minnesota and West Virginia. This insect 

breeds on the wild species of phlox and may 

fly to the cultivated varieties within reach. 

The bug overwinters as an egg in the dead 

stems of phlox; it hatches in the spring and 

crawls upon the new growth to suck nourish- 

ment from the leaves. The feeding punc- 

tures cause brown spots to develop; the 

leaves curl, dry out and finally drop. Con- 

trol of this pest may be obtained by destroy- 

ing all dead plant tops before spring, when 

the eggs would hatch. Toward the end of 

the season, this species is often found on a 

wide range of herbs, but it does not breed 
on them. 

Illinois Records.—One hundred thirty- 

seven males and 117 females, taken June 
3 to Sept. 30, are from Ashland, Beach, 

Champaign, Charleston, Cobden, Dolson, 

Eichorn, Eldorado, Equality, Galena, 

Grandview, Herod, Jacksonville, Jersey- 

ville, Norris City, Oak Lawn, Oakwood, 

Quincy, St. Anne, Schuyler County, Tolono, 

Urbana, Waterman, Watseka, Waukegan. 

Lopidea minor Knight 

Lopidea minor Knight (19184, p. 213). 

Mave.—Length 4.50, width 1.60. Fus- 

cous; exterior half of corium, cuneus, sides 

of body and head, reddish; embolium paler; 

clothed with fine, suberect, pale pubescence, 
a few hairs brownish on darker areas. Gen- 
ital claspers distinctive for species, fig. 121; 
showing a close relationship to davisi Knight, 
which species is, however, much larger. 

FemaLe.—Length 4.20, width 1.60. More 
robust than male, but very similar in color 
and pubescence. 

Host PLant.—Prairie clover (Petaloste- 
mum purpureum). 
Known DisrripuTion. Alberta, Colo- 

rado, Illinois, Iowa, Mississippi, New York, 
North Dakota. 

Illinois Record—Oakx Lawn: Sept. 6, 
1935, 1. He Frison, 34 510; 

V ol. 227A 

Lopidea incurva Knight 

Lopidea incurva Knight (19184, p. 214). 

Mate.—Length 5.00, width 1.60. Second 
antennal segment slightly thickened at mid- 
dle and tapering toward base and apex. 

Dorsum fuscous, with only exterior margins 

of corium, pronotum and cuneus reddish; 

membrane, antennae, eyes, rostrum and 
most of face fuscous. Legs mostly pale fus- 

cous; coxae and basal half of femora pale 

to yellowish and pink; tarsi fuscous to black. 

Clothed with minute, closely appressed, fus- 

cous pubescence. Genital claspers as in fig. 

12% 

FemaLe.—Length 5.00—-5.20, width 1.80, 
slightly more robust than male, but very 
similar in color and pubescence. 

Host PLant.—Honey locust (Gleditsia 
triacanthos). 

Known DistrispuTion. — Illinois, Indi- 

ana, Iowa, Missouri, Nebraska, Ohio. 

Illinois Records.—Ten males and 35 fe- 
males, taken July 3 to July 30, are from 

Alton, Champaign, Darwin, Dubois, Foun- 

tain Bluff, Galesburg, Grafton, Kansas, 

Monticello, Muncie, Paxton, Urbana. 

Lopidea heidemanni Knight 

Lopidea heidemanni Knight (1917d, p. 456). 

Matve.—Length 6.70, width 2.14. Dark 

red, with more fuscous on pronotum and 

scutellum than in media (Say); larger and 

more elongate than media. Hemelytra of 
dry specimens always having a strong tend- 

ency to shrivel and wrinkle longitudinally. 
Dorsum clothed with simple, black hairs 

sparsely intermixed with more closely ap- 

pressed, silvery, sericeous pubescence. Geni- 

tal claspers distinctive, fig. 121, right clasper 
showing a close relationship with cuneata 

Van Duzee and salicis Knight. 

FEMALE.—Length 6.20, width 2.08 ; slight- 

ly more robust than male, otherwise very 

similar. Costal margins of hemelytra fre- 

quently pale, as in media; in certain color 

phases, becoming dull orange red with fus- 

cous. Head width 1.08, vertex 0.65. An- 

tennae, length of first segment, 0.56; second, 

1.90. 
Foop PLants. — Elm (Ulmus  sp.); 

nymphs have been reared from common 

yarrow (Achillea millefolium). Occasional 

specimens were collected in Illinois on honey 

locust (Gleditsia triacanthos), willow 
(Salix sp.), snowberry (Symphoricarpos 
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orbiculatus) and bedstraw (Galium apa- 
rine). 

Known DistriputTion.—lowa and Min- 

nesota to Connecticut and southward to 

North Carolina. 

Illinois Records.—Eighty-two males and 

121 females, taken May 6 to July 3, are 

from Aldridge, Carlinville, Charleston, Dol- 

son, Dongola, Dubois, Elizabethtown, Foun- 

tain Bluff, Galesburg, Golconda, Goreville, 

Grayslake, Hardin, Harvard, Herod, Ho- 

mer, Jacksonville, Jonesboro, Kampsville, 

Keithsburg, Makanda, Muncie, Murphys- 

boro, Oakwood, Ozark, Palos Park, Pulaski, 

Rock Island, St. Joseph, Seymour, Shawnee- 

town, Urbana, Vienna, West Union, Zeig- 

ler. 

Lopidea cuneata Van Duzee 

Lopidea cureata Van Duzee (1910, p. 79). 

Matre.—Length 5.80, width 2.00. Dor- 
sum dark fuscous on a background of orange 

red; cuneus, embolium and base of radial 

vein more strongly reddish; pronotum dark 

fuscous, lateral margin of disk pale to red- 

dish; antennae, head and legs chiefly black; 

mark along front margin of eyes, juga, 

genae, trochanters, and apices of coxae, pale; 

propleura, except area surrounding coxal 

cleft, pale reddish; venter reddish, darkened 

with fuscous; genital segment blackish; geni- 

tal claspers, fig. 121, distinctive for species. 

FEMALE.—Length 6.00, width 2.10; simi- 

lar to male, but reddish coloration replaced 

chiefly by pale, frequently inner margin and 

apical angles of corium becoming pale. 

Foop PLants.—Poplars (Populus 
toides, P. balsamifera). 

Known Distrisution.—New York, IIli- 

nois, Minnesota. 

Illinois Records——GaALesBurc: Sept. 2, 

1892, Stromberg, 19. Harvarp: July 17, 
m0, C. ©. Mohr, 19. Pike: June 28, 

1934, DeLong & Ross, 19. 

del- 

Lopidea robiniae (Uhler) 

Capsus robiniae Uhler (1861, p. 24). 

Mare.—Length 6.30, width 2.10. Gen- 
eral color usually orange yellow, rarely red- 
dish; scutellum, apical area of clavus, inner 

half of corium, broad central area on pro- 

notal disk, inner halves of calli, and mem- 

brane, fuscous to black; antennae, tylus, 

rostrum, tibiae, and tarsi, black; femora 

fuscous, coxae partly yellowish. Clothed 
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with closely appressed, silvery, sericeous pu- 

bescence intermixed with simple, erect hairs; 

setae on pronotal disk stiff and prominent; 

dark-colored areas provided with dark pu- 

bescence. Structures of male genital claspers 

distinctive for species, fig. 121. 

FEMALE.—Length 6.40, width 2.10; slight- 

ly more robust than male, but very similar 

in pubescence and coloration. 

Foop PLant.— Black locust (Robinia 

pseudoacacia). Also, two Illinois specimens 

were collected on peach (Prunus persica). 

Known DistripuTion.—Commonly dis- 
tributed in the eastern United States nearly 

everywhere the black locust grows. 

Illinois Records.—Eighty-four males and 

105 females, taken June 10 to Aug. 30, are 
from Algonquin, Alton, Anna, Antioch, 

Bishop, Bluff Springs, Bridgewater, Browns, 

Carbondale, Effingham, Elizabethtown, Ga- 

lena, Galesburg, Havana, McClure, Monti- 

cello, Mound City, Normal, Rosiclare, 

Shawneetown, Springfield, Stonefort, Union 

Grove, Villa Ridge, West Union. 

Lopidea salicis Knight 

Lopidea salicis Knight (1917d, p. 457). 

Mave.—Length 5.70, width 2.00. Mostly 

black; propleura and basal angles of pro- 

notal disk orange; embolium and cuneus, 

except inner apical margin, yellowish to 

orange. Genital claspers, fig. 121, distinc- 

tive for species. 

FEMALE.—Length 6.20, width 2.10. Very 

similar to male in size and coloration, some- 

times slightly more robust. 

Foop PLrant.—Black willow (Salix nig- 

ra); a single specimen was taken in Illinois 

on elm (U/mus), but it probably had not 

fed there. 

Known Distrispution. — Illinois, Lowa, 

Kansas, Minnesota, New York. 

Illinois Records.—ILiiNotis: Stromberg, 

39. ELIZABETHTOWN: May 27-31, 1932, 

H. L. Dozier, 1 ¢. GALENA: June 30, 1932, 

on elm, Dozier & Mohr, 19. Oquawka: 

‘June’ 15; 1932E Lb. Doziter-19.. 

Lopidea media (Say) 

Capsus medius Say (1832, p. 22; 1859, 
p. 341). 

Matve.—Length 5.60, width 1.70. Orange 

red to bright red, scutellum and rather 

broad area either side of commissure more 

or less darkened with fuscous, reddish color 
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always showing through this infuscation; 

legs fusco-brownish to blackish; femora 

exhibiting one or two rows of darker spots 

both above and below. Clothed with short, 

pale pubescence; a few stiff, black hairs on 

scutellum. Genital claspers very distinctive 

for species, fig. 121. 

FemaLe.—Length 5.70, width 1.80; usu- 
ally colored very similarly to male, but 

sometimes with embolium and outer edge of 

cuneus pale or white as in heidemanni 

Knight. 

Foop PLants.—Goldenrod (Solidago ru- 

gosa) and several other plants. Illinois 

specimens were collected on _ spiderwort 

(Tradescantia sp.), hazelnut (Corylus sp.), 

willow (Salix sp.), ash (Fraxinus sp.) and 

red birch (Betula nigra). 

Known DistripuTion.—A common and 

widely distributed species east of the Rocky 
Mountains. 

Illinois Records. — One hundred four 

males and 104 females, taken May 25 to 

July 24, are from Champaign, Dixon 

Springs, Galena, Geff, Golconda, Grand De- 

tour, Grand Tower, Hardin, Harrisburg, 

Havana, Homer Park, Kankakee, Keiths- 

burg, Lilly, Muncie, Oakwood, Oquawka, 

Oregon, Palos Park, Princeton, Pulaski, 

Shawneetown, Starved Rock State Park, 
Urbana. 

Lopidea staphyleae Knight 

Lopidea staphyleae Knight (1917d, p. 460). 
Ma ve.—Length 6.50, width 2.05. An- 

tennae, first segment, length 0.71, thickness 
0.15; second, 2.48, thickness 0.10, tapering 
to become slightly smaller on apical half; 
third, 1.82, slender and almost linear ; fourth, 
0.52. General color mostly orange yellow, 
with calli, narrow area at base of pronotum, 
scutellum, apical two-thirds of clavus, inner 
half of corium, and membrane, fuscous; 
antennae, tylus, two bars on front, base of 
head, rostrum, and legs, black; fuscous 
shading on dorsum much paler than in 
robiniae (Uhler) ; genital claspers, he: 121, 
distinctive for species. 

FemMALE.—Length 6.80, width 2.20. Simi- 
lar to male in structure and coloration, but 
usually slightly larger; sometimes very simi- 
lar in size and coloration to female of con- 
fluenta (Say), but length of first antennal 
segment in confluenta is shorter than width 
of vertex, while in staphyleae its length is 
as great as, or slightly greater than, width 
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of vertex. Head width 1.29, vertex 0.78. 

Antennae, length of first segment, 0.81; sec- 

ond, 2.64. 

Specimens in which the orange yellow 
areas become red constitute var. sanguinea 

Knight (1917d, p. 461), taken in Illinois 
chiefly in northern localities. 

Foop PLant.— American bladder nut 

(Staphylea trifolia) ; a single Illinois speci- 
men was collected on willow (Salix sp.), 

but that tree was probably not its host. 

Known DistriBUTION.—Connecticut, 

Illinois, Iowa, Kansas, Maryland, Massa- 

chusetts, Minnesota, New York, Oklahoma, 

South Carolina, Virginia. 

Illinois Records.—Thirty-two males and 

47 females, taken June 2 to Aug. 22, are 

from Apple River Canyon State Park, 

Bloomington, Decatur, Dolson, Glendon 

Park, Grafton, Grand ‘Tower, Hardin, 

Havana, Homer Park, Kampsville, Karnak, 

Monticello, Parker, Seymour, Urbana, Wil- 

low Springs. 

Lopidea amorphae Knight 

Lopidea amorphae Knight (1923c, p. 65). 

Mate.—Length 5.90, width 2.00. Head 
width 1.10, vertex 0.34. Antennae, length 

of first segment, 0.60; second, 2.09, thickness 

0.11, tapering to become more slender on 

apical half; third, length 1.20; fourth, length 

0.40. Pronotum, width at base 1.84. Hem- 

elytra with red areas bearing fine, yellowish 

pubescence, while in reuteri Knight these 
areas bear black pubescence. Smaller than 

reuteri and more yellowish in color, majority 

of specimens more yellowish than red. Geni- 
tal claspers, fig. 121, indicate a close rela- 

tionship with reuteri, but in the large series 

examined distal portion of right clasper 

shows constant differences. 

FEMALE.—Length 6.30, width 2.30; very 

similar to male in form, pubescence and 

coloration. 

Foop PLAant.—False indigo (A morpha 
fruticosa) ; a single specimen was also taken 

in lilinois on red clover (Trifolium pra- 
tense). 

Known Disrrisution. — Illinois, Lowa, 

Kansas, Minnesota, Nebraska, South Da- 

kota, but may be expected from other states 

where the host plant grows in abundance. 

Illinois Records.—ANNa: July 17, 1883, 
19. Brarpstown: June 10, 1932, Ross & 

Mohr, 1 ¢. Granp Tower: June 27, 1906, 

39; June 30, 1909, sweeping from grass, 
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ie, 19; June 1, 1913, 19. Oquawka: 

Some #3, 1932, H. L. Dozier, 19. SAVAN- 

NA: July 21, 1892, from sweet clover, Mc- 

Elfresh, 1¢. 

Lopidea lathyri Knight. Emended name. 

Lopidea lathyrae Knight (1923c, p. 66). 

Mate.—Length 5.90, width 1.90. Head 

width 1.11, vertex 0.65. Antennae, length of 

first segment, 0.65; second, 2.00, cylindrical. 

Pronotum, width at base 1.71. Size, form 

and color very suggestive of confluenta 

(Say) ; mostly deep red; legs, antennae, pro- 

notal disk (except lateral and anterior mar- 

gins), scutellum, broad stripe on either side 

of commissure, and membrane, black; 

clothed with fine, yellowish pubescence on 

red areas, but pubescence black over dark 

surface, with a few sericeous, yellowish 

hairs about margins of calli. Genital clasp- 

ers, fig. 121, distinctive for species. 

FEemaLe.—Length 6.20, width 2.20; very 

similar to male, but with embolium and 

outer half of cuneus pale. 

Foop PLrant.—Vetchling (Lathyrus ve- 

nosus). In Minnesota I found this species 

so abundant that its host plants were largely 

killed. This mirid may be regarded as a po- 

tenial pest of cultivated vetches. 

Known DistrrisputTion.—lllinois, Mani- 

toba, Minnesota, North Dakota, Oklahoma, 

Saskatchewan. 

Illinois Records.—PAatos Park: July 10, 
1912, A. B. Wolcott, 33,39, FM; July 2, 

1916, W. J. Gerhard, 1 3, Fm; July 4, 1918, 
W.-J. Gerhard, 19, FM. 

Lopidea reuteri Knight 

Lopidea reuteri Knight (1917d, p. 459). 

Mace.—Length 7.10, width 2.54. Gen- 

eral color a vivid carmine red, with fuscous 

on calli, scutellum and areas bordering com- 

missure. Very similar to caesar (Reuter), 

but with fuscous areas on corium and cu- 

neus narrower; genital claspers, fig. 121, 

distinctive for species. Antennae, length of 

first segment, 0.65, thickness 0.17; second, 

length 2.42, greatest thickness 0.16, taper- 

ing from middle to become more slender at 

apex; third, length 1.60, linear and slender; 

fourth, length 0.60; black, first two seg- 

ments clothed with prominent, coarse hairs; 

almost identical in structure with caesar. 

FEMALE.—Length 6.90, width 2.50. Struc- 
turally and in color very similar to male; 
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also very similar to female of caesar, which 

species rarely has calli darkened and usually 

has less fuscous shading on scutellum. Head 

width 1.17, vertex 0.71. Antennae, length 

of first segment 0.74, thickness 0.17; second, 
length 2.62, greatest thickness 0.17. 

Foop PLant.—Witchhazel (Hamamelis 

virginiana). 
Known Distrisution.—lllinois, Massa- 

chusetts, Michigan, Mississippi, Missouri, 

Pennsylvania, Virginia, West Virginia. 

Illinois Records.—Granp Tower: June 

27, 1906, 19. 

Lopidea instabilis (Reuter) 

Lomatopleura instabilis Reuter (1909, p. 72). 

Ma te.—Length 5.40, width 2.02. Anten- 

nae black, two basal segments clothed with 

moderately short, black hairs; first segment, 

length 0.58, thickness 0.08; second, 1.80, 

thickness 0.07 at middle, tapering to become 

smaller at either end; third, length 1.19, 

slender; fourth, length 0.52. General color 

bright red, apical half of clavus and inner 

half of corium darkened with fuscous; mem- 

brane uniformly blackish; tibiae blackish, 

becoming reddish at base; genital claspers 

distinctive, fig. 121. 

FEemMALE.—Length 6.00, width 2.40; simi- 

lar to male in coloration, pubescence and in 

structure of antennae. Head width, 1.10, 

vertex 0.65. Antennae, first segment, length 

0.66, thickness 0.17; second, length 2.12, 

greatest thickness 0.17. 
Foop PLant.—Lead plant (4 morpha ca- 

nescens). 

Known DistrisutTion.—Missouri, Ne- 

braska, North Dakota, South Dakota, east- 

ward to Connecticut, southward to Missis- 

sippi, Alabama. 

Illinois Records.—NortTHERN ILLINOIS: 

i. La Ruz: July 11; 1935; DeLong .& 

Ross, 49. SAVANNA: July 24, 1892, along 

bluth CAS Hart oe 

Diaphnidia Uhler 

KEY TO SPECIES 

1. Head black, first antennal segment very 
ark) 2 sate F capitata, p. 92 

Head pale: 2 ioa toa esol te 2 2 

i) Second antennal segment pale........ 
Se tae ee pellucida, p. 92 

Second antennal segment fuscous to 
Blac on CANS ta provancheri, p. 92 
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Diaphnidia pellucida Uhler 

Diaphnidia pellucida Uhler (1895, p. 44). 

Aputts.—Fig. 123. Length 4.30, width 

1.40. General color uniformly pellucid, 

greenish white, including antennae; eyes and 

tips of tarsi fuscous; pubescence simple, pale. 

Fig. 123.— Diaphnidia pellucida, &. 

Host Priants.— Hawthorn (Crataegus 

sp.), apple (Pyrus malus), hop hornbeam 

(Ostrya virginiana) and several other trees; 

Illinois specimens were taken also on cotton- 

wood (Populus deltoides), locust (Robinia 

pseudoacacia), oak (Quercus sp.), maple 

(Acer sp.), elm (Ulmus sp.), walnut (Jug- 

lans nigra), willow (Salix sp.) and alder 
(Alnus sp.). 

Known Distrigution.—Throughout the 
eastern United States and Canada. 

Illinois Records.—Sixty-one males and 
121 females, taken June 5 to Sept. 20: Dan- 
ville, Eichorn, Fairfield, Galena, Galesburg, 
Geff, Grafton, Grand Detour, Hardin, Ha- 

V ol. 225-Agioes 

vana, Kansas, Marshall, Monticello, Mun- 

cie, Oakwood, Shawneetown, Urbana, Vien- 

na, White Heath, White Pines Forest State 

Park. 

Diaphnidia provancheri (Burque) 

Malacocoris provancheri Burque (1887, p. 
144). 

Aputts.—Length 4.80, width 1.40. Gen- 

eral color pellucid greenish yellow, more 

green on hemelytra than elsewhere, tibiae 

lightly infuscated; second antennal segment 

fuscous to black; following segments fus- 

cous. 
Host PLant.—White oak (Quercus al- 

ba) and probably other plants. 

Known DistrinuTion.—District of Co- 
lumbia, Illinois, Minnesota, New Hamp- 

shire, New York, Quebec. 

Illinois Records——MontTiceLio: June 

28, 1914, 1g. Uprpana: Aus. 2650932 

Harper & Park, 62 ; Sept. 16, 1935, De- 

Long & Ross, 1 2. 

Diaphnidia capitata Van Duzee 

Diaphnidia capitata Van Duzee (1912, p. 
90). 

Aputts.—Length 3.00. General color 

pale; distinguished by its black head and 

fuscous to black first antennal segment; 

sometimes second antennal segment is also 

infuscated, beginning on base and apex. 

Host PLtant.—Witchhazel (Hamamelis 
virginiana). 

Known DistriputTion.—District of Co- 
lumbia, Illinois, Iowa, Maine, Minnesota, 

New York, Ohio, Ontario. 

Illinois Records.—Der Soro: July 28, 
1930, Knight & Ross, 2¢. Doncora: Aug. 

3, 1916, 1g. EnizaserHtrown: Aug. 4, 

1932, H. L. Dozier, 1 9. Merropo.is: July 

26, 1930, Knight & Ross, 1¢. Mownrtti- 
CELLO: June 11, 1934, Frison & DeLong, 

29. Oakwoop: June 14, 1930, on iron- 

wood, T. H. Frison, 19. 

Reuteria Puton 

KEY ‘TO: SPECIES 

1. First antennal segment with inner 
black line indistinct on basal half; 
transverse apical portion with outer 
black line forming a letter J........ 
SpE Ribegh ciel 2 ake pA a eae platani, p. 95 
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First antennal segment with inner 
black line complete, nearly parallel 
with outer line and both joined api- 
pallyon ventraliside (2 }ciisyi's 6. 

to Second antennal segment with a broad 
fscous to: black atéa wi. fo. sie. 
- Sa ae eres fuscicornis, p. 94 

Second antennal segment pale, a black 
annulus at base; at most the black 

color not occupying more than basal 
one-fourth of segment............. 3 

3. Corium, clavus and dorsal aspect of 
hind femora conspicuously marked 
with green spots...... irrorata, p. 93 

Corium and femora without well-de- 
fined green blotches or spots....... 4 

4. Second antennal segment with a rather 
broad, fuscous area at base, linear 
extent of dark color greater than 
width of first segment. . querci, p. 95 

Second antennal segment with a narrow 
black annulus at base, width of this 
annulus scarcely exceeding diameter 
GOES SEMMENE. 0 cc2 3 his-ocscn: : 5 

tn . Membrane with a sharply defined, 
fuscous mark bordering larger areole 
Pets es a... pollicaris, p. 95 

Membrane without fuscous mark bor- 
Becingelareer ateole: 22.5%. - 20-3 * 

A 
Cc 

/RRORATA 

KwnicHt: PLant Bucs, or Miripaez, oF ILLINors 93 

Reuteria irrorata (Say) 

Capsus trroratus Say (1832, p. 25). 

Matre.—Length 4.20, width 1.30. Head 

width 0.69, vertex 0.35. Rostrum, length 
1.18, nearly attaining posterior margins of 

middle coxae. Antennae, first segment, 

length 0.38, thicker on basal half and taper- 

ing apically, yellowish green, a heavy black 

longitudinal line on inner and one on outer 

side, these two lines connected apically 

across ventral aspect; second, 1.41, yellow- 

ish, a narrow black annulus at base; third, 

0.91, yellowish; fourth, 0.56, dusky yellow. 
Pronotum, length 0.56, width at base 1.10. 

Clothed with moderately long, simple, white 

pubescence, longest on pronotum and base of 

hemelytra, more recumbent and partly seri- 

ceous on clavus; a tuft of fuscous hairs at 

tip of clavus and inner basal angle of cuneus. 

General coloration pale to white; hemelytra 
somewhat translucent; blotches and spots on 

corium and clavus; edge of clavus bordering 

scutellum, edges of cuneus, and veins in 

membrane, bluish green; membrane clear, 

a fuscous mark bordering apex of larger 

areole. Legs pale to yellowish green, hind 

femora usually with one or two green spots 

on dorsal aspect. Maile genital claspers dis- 

tinctive, fig. 124. 
FemMaALe.—Length 3.80, width 1.47. Head 

A Cc 

POLLICARI/S 

mA yeh 
BIFURCATA FUSCICORNI/S QUERC/ 

Fig. 124.—Male genital claspers of Reuteria. A, left clasper, lateral aspect; C, right clasper, 
lateral aspect. 
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width 0.67, vertex 0.36. Antennae, first seg- 
ment, length 0.39; second 0.95; marked as in 

male. Slightly more robust than male, but 

very similar in pubescence and coloration. 

Host PLants.—Chiefly on elm (Ulmus 

americana); also, two Illinois specimens 

were taken on cypress (Taxodium distich- 

um). 

Known DistripuTtion. — Illinois, Indi- 

ana, lowa, Minnesota, New York. 

Illinois Records.—Twenty males and 34 
females, taken June 24 to Aug. 11, are 
from Aldridge, Algonquin, Ashley, Cham- 

paign, Dubois, Galesburg, Grafton, Harris- 

burg, Kansas, Karnak, Monticello, Pulaski, 

Rockford, Starved Rock State Park. Ur- 
bana. 

Reuteria bifurcata Knight 

Reuteria bifurcata Knight (19394, p. 130). 

This is distinguished from allied species 
by the bifurcate form of the male genital 
claspers, fig. 124; it differs in color from 
irrorata (Say) and fuscicornis Knight in the 
absence of green dots on the clavus and the 
corium. 

Mare.—Length 4.80, width 1.60. Head 
width 0.75, vertex 0.36. Rostrum, length 
1.30, reaching to middle of intermediate 
coxae. Antennae, first segment, length 0.44, 
black marks typical for genus; second, 1.69, 
yellowish, a distinct black ring at base; 
third, 1.21, yellowish to dusky; fourth, 0.69, 
dusky yellow. Pronotum, length 0.62, width 
at base 1.25. Clothed with pale, simple 
pubescence as in irrorata. 

Fremace.—Length 4.30, width 1.65. Color 
and pubescence not differing from those of 
male. 

Known Distripution.—Illinois, Mary- 
land, New York, Oklahoma. 

Illinois Record —SHawNeEETOWN: June 
27, 1936, DeLong & Mohr, 1 ¢. 

Reuteria fuscicornis Knight 

Reuteria fuscicornis Knight (19394, p. 129). 
This species is distinguished from irrorata 

(Say) by the structure of the male genital 
claspers, fig. 124, and the fuscous coloration 
of the second antennal segment. 
Mate.—Fig. 125. Length 4.30, width 

1.30. Head width 0.65, vertex 0.55. Ros- 
trum, length 1.21, reaching to apices of 
middle coxae. Antennae, first segment, 
length 0.43, pale, a heavy, black, longitudinal 
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line on inner and one on outer margin, the 

two lines connected apically across ventral 

aspect; second, 1.53, blackish at base, shad- 

ing to fuscous on basal half or more, yel- 
lowish apically; third, 1.17, yellowish; 

Fig. 125.— Reuteria fuscicornis, &. 

fourth, 0.56, dusky. Pronotum, length 0.52, 
width at base 1.12. Clothed with simple 
pale pubescence, hairs longer on pronotum, 
embolium and vertex of head; a few fuscous 
hairs at the tip of clavus; pubescence more 
recumbent and silky on clavus and corium. 
Coloration pale to whitish, hemelytra more 
translucent; apex and outer basal angle of 
cuneus, veins at tip of membrane cells, 
blotch on corium near tip of clavus, bluish 
green. This differs from irrorata in hay- 
ing much less green on the hemelytra and 
femora. Ventral surface and legs pale; 
femora sometimes shaded with greenish but 
not forming distinct spots; tibiae with a 
black point at base. : 
FemaLe.—Length 4.30. Color and pubes- 

cence not differing greatly from those of the 
male. 

Host Piants.—Hop hornbeam (Ostrya 
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virginiana) and water beech (Carpinus 

caroliniana). 

Known DistrispuTion. — Illinois, lowa, 

Minnesota, New York, Ontario. 

Illinois Records. — Harrispurc: June 
25, 1932, Ross, Dozier & Park, ¢ 3, 2 9. 

Karnak: June 23, 1932, Ross, Dozier & 

[2 gud Se Vegtanen Wiese 

Reuteria querci Knight 

Reuteria querci Knight (19394, p. 131). 

This species is allied to irrorata (Say), 

but is distinguished by the structure of the 

male genital claspers, fig. 124; the females 

of querci and irrorata may be separated by 

the absence in querci of well-formed green 

blotches on the corium and the presence of 

paler veins in the membrane. 

Mate.—Length 4.30, width 1.40. Head 

width 0.71, vertex 0.35. Rostrum, length 

1.17, reaching to near hind margins of mid- 
dle coxae. Antennae, first segment, length 

0.43, marked with black, as typical for 

genus; second, 1.51, yellowish, black at base; 

third, 0.95, yellowish; fourth, 0.56, dusky 

yellow. Pronotum, length 0.56, width at 
base 1.14. Clothed with pale, simple pubes- 

cence, clavus and corium with somewhat 

sericeous pubescence, a tuft of fuscous hairs 

at tip of clavus. 

FemMALE.—Length 4.40, width 1.50. Col- 

oration and pubescence similar to those of 

male. 

Host PLrant.—Bur oak (Quercus macro- 
carpa). 

Known DistrispuTion. — Illinois, Iowa, 

Maryland, Minnesota,-New York, Virginia. 

Illinois Records.— ALton: June 23, 
1934, DeLong &* Ross, 1%. Dixon 

Sprincs: June 23, 1932, Ross, Dozier & 

Park, 1. GoLtconpa: June 22, Ross, 
Dozier & Park, 19. Karnak: June 23, 

1932, on Quercus sp., Ross, Dozier & Park, 

24,29. Rockrorp: July 5, 1932, Dozier 

& Mohr, 33. Ursana: June 27, 1932, on 
oak, Frison & Ross, 1 @. Wuite Heatu: 

July 4, 1933, H. H. Ross, 2 ¢. 

Reuteria platani new species 

This is distinguished from other species 
of the genus by the indistinct inner black 
line on the first antennal segment, this black 

line forming a letter J on the ventral aspect. 
FEMALE.—Length 4.90, width 1.64. Head 

width 0.73, vertex 0.41. Rostrum, length 

KwnicHt: PLAant Bucs, or Miripaz, or ILLINOIS 95 

1.42, reaching to middle of hind coxae. An- 

tennae, first segment, length 0.43, white, 

inner black line indistinct on basal half, con- 

necting portion distinct, black lines forming 

a distinct letter J; second, 1.77, white, a 

narrow black annulus at base; third, 1.12, 

pale; fourth, 0.65, pale. Pronotum, length 

0.60, width at base 1.16. Clothed with 

rather long, white pubescence, longest on 

thorax, head and base of hemelytra, a tuft 

of fuscous hairs at tip of clavus and inner 

angle of paracuneus. General coloration 

pale to white, hemelytra semitranslucent, 
devoid of green blotches, cuneus tinged with 

greenish, but without spots; membrane clear, 

veins opaque whitish. Legs pale; femora 

tinged with greenish, but without spots; spot 

on bases of hind tibiae and at tips of tarsi 

black. 
Host PLiant.—Sycamore (Platanus oc- 

cidentalis ). 

Holotype, female.—Snyder, III: 
23, 1932, on sycamore, Dozier & Park. 

Paratype.—Same data as for holotype, 
19. 

July 

Reuteria pollicaris Knight 

Reuteria pollicaris Knight (19394, p. 131). 

Not taken in Illinois; described from Mis- 

sissippi. Male genital claspers as in fig. 124. 

Mecomma Fieber 

No Illinois species; Mecomma gilvipes 

(Stal) is known from Michigan, New York, 

Ontario. 

Cyrtorhinus Fieber 

No Illinois species; Cyrtorhinus caricis 

(Fallen) is known from Minnesota. 

Melanotrichus Reuter 

KEY TO:SPEGCIES 

1. Dorsum with black, scalelike pubes- 
cence, fig. 152; color chiefly deep 
apple green; veins green; membrane 
including larger areoles fuscous.... . 
Re AS Une eee Bae eee althaeae, p. 96 

Dorsum with pale, silky, glossy pubes- 
RETIRE 523 cers ws ee netic So eZ 

2. Hemelytra and scutellum dusky in 
color; length of second antennal seg- 
ment less than width of pronotum 
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at posterior margin... .catulus, p. 97 
Hemelytra and scutellum greenish; 

length of second antennal segment 
greater than width of pronotum at 
posterior margin; membrane dusky; 
veins and areoles green............ 

flavosparsus, p. 96 

Melanotrichus flavosparsus (Sahlberg) 

Phytocoris flavosparsus Sahlberg (1842, p. 
411). 

Mate.—Length 4.00, width 1.30. Head 

width 0.69, vertex 0.55. Antennae, first seg- 

ment, length 0.28; second, 1.21. Pronotum, 

FLAVOSPARSUS 

ies EA 

CATULUS : ; 

Fig. 126.—Male genital claspers of Melan- 
otrichus. A, left clasper; C, right clasper. 

length 0.45, width at base 0.95. General 
color clear green, becoming yellowish on 

callosities, head and ventral surface; mem- 

brane dusky; areoles and veins green. 

Clothed with simple, erect, bristlelike, fus- 

cous pubescence, intermixed with spots of 

silvery, sericeous pubescence. Genital clasp- 

ers as in fig. 126. 

FEMALE.—Length 4.00, width 1.50. Head 

width 0.80, vertex 0.43. Antennae, first seg- 

ment, length 0.30; second, 1.25. Pronotum, 

length 0.56, width at base 1.21. Color and 
pubescence similar to those of male. 

Foop PLants.—Lamb’s quarter, known 

likewise as pigweed (Chenopodium album) ; 

also, Illinois specimens were collected on 

hawthorn (Crataegus sp.), beet (Beta vul- 

garis), willow (Salix sp.), cypress (Taxo- 

dium distichum), spruce (Picea sp.) and 

sunflower (Helianthus sp.). Some of these 

records are undoubtedly accidental. 

Known DistripuTion. —Common over 
the eastern United States. 

Illinois Records.— One hundred forty 
males and 174 females, taken May 12 to 
Oct. 9, are from Algonquin, Alton, Alto 
Pass, Anna, Antioch, Arcola, Beardstown, 
Bloomington, Champaign, Chicago, Clayton, 
Colona, Delavan, Des Plaines, Dixon, Dol- 
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Dongola, Elizabeth, Elizabethtown, 

Forest City, Galena, Gales- 

burg, Grafton, Grand Detour, Grand 

Tower, Grandview, Hatton, Havana, 

Kampsville, Kankakee, Karnak, Keithsburg, 

Meredosia, Momence, Monticello, Mount 

Carroll, Quincy, Rising, St. Anne, St. 

Joseph, Savanna, Starved Rock State Park, 

Tremont, Urbana, York, Zion. 

son, 

Fairmount, 

Melanotrichus althaeae (Hussey) 

Hollyhock Plant Bug 

Orthotylus (Psallus) delicatus Cook (1891, 
p. 10). Preoccupied. 

Orthotylus althaeae Hussey (1924, p. 165). 

Mate.—Length 4.10, width 1.30. Head 
width 0.75, vertex 0.39. Antennae, first seg- 

ment, length 0.44; second, 1.51. Pronotum, 

length 0.61, width at base 1.14. General 
color deep apple green; calli, head and ven- 

tral surface yellowish; membrane, including 

areoles, fuscous; veins green. Clothed with 

simple, erect, pale pubescence intermixed 

with deciduous, black, sericeous or scalelike 

pubescence. 

FEMALE.—Fig. 127. Length 3.80, width 
1.34. Color and pubescence similar to those 

of male. 

Host PLant.—Cultivated hollyhock (A/- 

Fig. 127.—Melanotrichus althaeae, 9°. 
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thaea rosea), where it is often a pest. The 

nymphs and adults feed on the leaves, caus- 

ing white spots to appear where the chloro- 

phyll is removed; with severe infestation the 

leaves may turn yellow and dry out. In 

Colorado the author found this bug breed- 

ing on a wild species of A/thaea. In Illinois 

it was found breeding also on mallow 

(Malva rotundifolia), a very near relative 

of the hollyhock. 
Known DistriputTion.—Colorado, Illi- 

nois, Iowa, Michigan, Minnesota, Wyo- 

ming. 

Illinois Records.—Sixty-three males and 

68 females, taken May 31 to Sept. 30, are 

from Algonquin, Decatur, Galena, La 

Harpe, Monticello, Urbana. 

Melanotrichus catulus (Van Duzee) 

Orthotylus catulus Van Duzee (19164, p. 106). 

Mave.—Length 4.50, width 1.60. Head 
width 0.82, vertex 0.43. Antennae, first seg- 

ment, length 0.27; second, 1.00. Pronotum, 

length 0.56, width at base 1.20. General 
color whitish to testaceo-grayish; head and 

calli tinged with yellowish; hemelytra some- 

times slightly infuscated; membrane fumate. 

Clothed with simple, erect, fuscous hairs, 

intermixed with recumbent, silvery, glossy 

pubescence. Genital claspers distinctive for 

species, fig. 126. 

FEeMALE.—Length 3.90, width 1.50. Color 

and pubescence similar to those of male. 

Host PLant.—Low cudweed (Gnaphali- 
um uliginosum). 

Known DistriBUTION.—Connecticut, 

Illinois, Iowa, Maine, Minnesota, New 

York, Ontario. 

Illinois Record—MarsHati: May 25, 
26. T.-H. Frison,.2¢, 49. 

Orthotylus Fieber 

KEY TO SPECIES 

1. Ground color green; dark markings, 
if present, not clouding cortum.... 2 

Ground color pale testaceous to black, 
sometimes greenish, but, in that 
case, hemelytra marked with fus- 
cous and black areas, fig. 129..... 11 

Small, length not over 4.00......... 3 
Larger, length 4.50 or more......... / 

to 

3. Rostrum not reaching posterior mar- 
gin of mesosternum, extending very 

~I 

10. 
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little beyond middle; pubescence 

fUSCOUS 24 tae chlorionis, p. 98 

Rostrum attaining or surpassing pos- 
terior margin of mesosternum..... 4 

Length of second antennal segment 
less than three times width of ver- 
tex between eyes. . .robiniae, p. 100 

Length of second antennal segment 
equal to or more than three times 
widthzof -vertexs 5, .-2 ee. Oe 5 

Length of third antennal segment 
three-fourths length of second seg- 
ment; hemelytra with soft, simple 
pubescence intermixed with a limit- 
ed number of minute, golden, silky 
inal Scans ear aie ese ulmi, p. 100 

Length of third antennal segment 
not more than two-thirds length of 
second segment; hemelytra with 
only stiff, simple pubescence...... 6 

Length of second antennal segment 
distinctly greater than width of pro- 
notum at posterior margin; hemely- 
tra and veins in membrane deep 
blueigeneen en. Yeo. taxodii, p. 101 

Length of second antennal segment 
not exceeding width of pronotum 
at posterior margin; hemelytra and 
veins of membrane yellowish green, 
veins often pale...... ramus, p. 100 

Tylus with small fuscous spot at base. 8 
Tylus without small fuscous spot at 

Deo er arta i i Ae Aa irr hg eee i 

Membrane pale, darkest specimens 
pale fuscous; clavus never in- 
TRIS Gate Glee es ee ees viridis, p. 101 

Membrane uniformly dark fuscous 

or black; clavus sometimes with a 

GMSKVACOUGEs. .at ccm nek 
modestus var. immaculatus, p. 104 

Length of second antennal segment 
twice width of head across eyes; 
first antennal segment  fuscous; 
fenetheo.70ie. mee basicornis, p. 102 

Length of second antennal segment 
less than twice width of head across 
cafe Cepek teen ito Mire tBiresiarg Toupee 10 

Length 5.80-6.10; rostrum extending 
upon middle coxae; first antennal 
segment may be fuscous to black 
beneath, but always paler above... 
ae ere eee ore ee ee rossi, p. 102 

Length 6.70-7.30; rostrum just attain- 
ing posterior margin of mesoster- 
num; first antennal segment uni- 
formly black... ... notabilis, p. 100 



98 

3; 

14. 

15; 

16. 

fs 
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. Ground color green, apical half of 

clavus, spot on apical half of cortum, 

and Broad spot or vitta either side 

of pronotal disk behind calli, black; 

length 6.70-7.00 (male)........-.- 

oe ea peat notabilis, p. 100 

Ground color not green, or, if so, 

then length less than 6.50........ 12 

2. Pronotal disk partly orange colored; 
sometimes hemelytra also partly 
OPANEES:oeeuy Werle cy. Hee eeras sobs 13 

Pronotal disk without orange color- 
HAS aA eens NS Sam ae 14 

Hemelytra chiefly orange or salmon 
colored; black either side of com- 
missure and on embolium........ 
yg see ee submarginatus, p. 103 

Hemelytra black; a broad, pale stripe 
extending full length of corlum and 
connecting with pale cuneus; legs 
fulvous; apical halves of hind 
femora black........ knighti, p. 102 

General color pale yellow brown, hem- 
elytra translucent and with fuscous 
markings very faint or nearly lack- 
ing in female; median line of head 
and scutellum, Jateral margins of 
pronotum, and sides of body, black; 
antennae black; membrane slightly 
infuscated, veins brown.......... 
Nps ae aga Aeneas candidatus, p. 102 

Ground color sometimes pale greenish 
or yellowish, but dark markings of 
hemelytra distinct; other markings 
IGE TSU AON, Se ea iie a Poss tas emer aS 15 

Cuneus black, slightly translucent at 
base; dorsum blackish; slender, 
pale areas present only at base of 
corium and of embolium; pale me- 
dian line present on pronotal disk, 
this line sometimes continued upon 
scutellum; length 6.80. ....:>.... 
sie ah Bee ee ee he necopinus, p. 103 

Cuneus pale, or fuscous on inner half 
only; length not over 6.00........ 16 

Lateral margins of pronotal disk and 
propleura, except ventral margin, 
black; median area of disk and 
SCUPCIIT KN Ales tacks ate ees 17 

Pronotum with different coloring... .18 

Length of female second antennal seg- 
ment slightly greater than twice 
the width of head across eyes; for 
males see figure of genital claspers, 
HEI LIE Eee eae nyctalis, p. 104 

Length of female second antennal seg- 
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ment scarcely equal to twice the 
width of head across eyes; for males 
see figure of genital claspers, fig. 128 
eet bas eee ee lateralis, p. 104 

18. Length of second antennal segment 
less than twice width of head across 
CYES...2.5.04.. 7.70 er 19 

Length of second antennal segment 
twice width of head across eyes. . . .20 

19. Legs green or yellowish, not in- 
fuscated; light-colored areas of 
dorsum greenish or fading to yellow- 
ish, never tinged with salmon..... 

.. modestus var. modestus, p. 104 
Legs pale to greenish, but hind 

femora fuscous on apical half; 
light-colored areas of dorsum tinged 
with salmon 23-223 ornatus, p. 103 

20. Female calli with outer half black; 
male genital claspers as in fig. 128. . 
eer eee serus, p. 102 

Female calli, at least the outer half, 
pallid; for males see figures of ie. 
tal claspers....... ee: 

21. Juga black; smallee lenge 5 20. i 
chy Siete na eee dorsalis, p. 100 

Juga yellowish; larger, length 5.80... 
ip ly ee neglectus, p. 105 

Orthotylus chlorionis (Say) 

Capsus chlorionis Say (1832, p. 25; 1859, p. 
46). 

This species is distinguished by its small 
size, short rostrum, green color and simple, 

fuscous pubescence. 

Mave.—Length 3.70, width 1.25. Ros- 
trum, extending very slightly beyond middle 

of mesosternum, green, apex black. Anten- 

nae, greenish yellow, last two segments 

dusky to fuscous. General color green, 

head and ventral surface yellowish; mem- 

brane pale, veins green. Clothed with sim- 

ple, short, fuscous pubescence, this paler on 

embolium. Male genital claspers distinctive, 

fig. 128. 
FEMALE.—Length 3.80, width 1.40. Head 

width 0.73, vertex 0.38. Antennae, first seg- 

ment, length 0.30; second, 1.04; third, 0.90; 

fourth, 0.31. Pronotum, length 0.51, width 

at base 1.12. More robust than male, but 

very similar in color and pubescence. 

Host PLrants.—Honey locust (Gleditsia 
triacanthos) and black locust (Robinia pseu- 
doacacia). 

Known DIstriBUTION.—Connecticut, 
District of Columbia, Illinois, Indiana, 
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Fig. 128.—Male genital claspers of Orthotylus. A, left clasper, lateral aspect; C, right clasper, 

lateral aspect. 
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Iowa, Mississippi, Ohio, Texas, Virginia. 

Illinois Records.—ELIZABETHTOWN: 

May 27-31, 1932, on Robinia pseudoacacia, 

H. L. Dozier, 249. Mason Ciry: June 2, 

1933. C. O.-Mohr, 32; 99. MuNciE: 

June 8, 1917, 19. OaAkwoop: June 14, 

1930, T. H. Frison, 19. Wuire HEATH: 

May 30, 1915, 1¢. 

Orthotylus ramus Knight 

Orthotylus ramus Knight (1927e, p. 178). 

This species is suggestive of chlorionis 

(Say), but is somewhat larger, with pale 

yellowish pubescence. 

Mare.—Length 3.90, width 1.50. Eyes 

and shape of head about as in female of 

chlorionis. Antennae yellowish green, last 

segment dusky. General color uniformly 

green or yellowish green, membrane pale, 

veins green. Genital structures distinctive, 

fig. 128, right clasper forked near base and 

forming two long, curved, acuminate arms; 

dorsal margin of genital segment with a 

strong chitinous spine projecting posteriorly. 

Fremate.—Length 4.10, width 1.54. Very 
similar to male in form, pubescence and 

coloration. 
Host Piants.—Hickory (Carya sp.) and 

pecan (Carya illinoensis); according to 

Johnston these insects feed largely on the 

catkins or male flowers and but very little 

on the pistillate flowers. A single specimen 

was taken in Illinois on wild grape (J itis 

sp.), but that record is probably accidental. 

Known DistripuTion.—Georgia,  IIli- 

nois, Iowa, Michigan, Mississippi, New 

York, Texas. 

Illinois Records.—DanviLLE: June 8, 
1902, Titus & Kahl, 19. ELIzaABETHTOWN: 

May 27-31, 1932; H. i. Dozier, 2 4; 5.9. 

Mason City: June 2, 1933, C. O. Mohr, 

5g, 109. Monrticetto: June 11, 1934, 

Frison & DeLong, 2¢. Mounp City: 

May 224,' 1932; H. L: Dozier, 2°34, 4.92 

Mounps: May 23, 1932, on wild grape, 

H. L. Dozier, 1 g. SPRINGFIELD: June 27, 

1885, in woods, C. A. Hart, 1 ¢. 

Orthotylus robiniae Johnston 

Orthotylus robiniae Johnston (1935, p. 15). 

Mare.—Length 3.60, width 1.30. Ros- 

trum slightly surpassing hind margin of 

mesosternum. Antennae yellowish green, 

last two segments dusky. General color 
uniformly green or yellowish green; mem- 
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brane pale to dusky, veins green. Clothed 

with simple, pale to yellowish pubescence. 

Genital claspers distinctive, fig. 128; right 
clasper forked near apex, forming two short, 

flattened, acuminate arms curving inward 

and upward to near middle of genital seg- 

ment, the apex of each flattened and with 
short, blunt teeth; dorsal margin of genital 

segment with a slender chitinous spine pro- 

jecting postero-ventrally. 

FEMALE.—Length 3.60, width 1.47. More 

robust than male, but very similar in color 

and pubescence. 

Host Piant. — Black locust 

pseudoacacia). 

Known DistripuTion.—Described from 
Mississippi and now recorded from Illinois. 

Illinois Records.—EicHorn: June 13, 

1934, Hicks Branch, DeLong & Ross, 1 @. 

FairFIELD: June 12, 1934, DeLong & Ross, 

2a. Mason Criry: June 2, 19335 @ie 

Mohr, 12. 

(Robinia 

Orthotylus notabilis Knight 

Orthotylus notabilis; Knight (1927e, p. 176). 

Not taken in Illinois; known from Iowa, 

Kansas, Minnesota, South Dakota; Sas- 

katchewan. Host unknown. 

Orthotylus ulmi Knight 

Orthotylus ulmi Knight (1927e, p. 179). 

Not taken in Illinois; known from Min- 

nesota and New York; breeds on elm 

(Ulmus sp.) and should eventually be found 

in Illinois. 

Orthotylus dorsalis (Provancher) 

Lygus dorsalis Provancher (1872, p. 104). 

Mate.—Length 4.90, width 1.50. Ros- 
trum reaching upon bases of middle coxae. 

Form elongate, costal margins of hemelytra 

nearly parallel. General color black. Cu- 

neus, embolium, base of corium, and rather 

broad area along radius, greenish trans- 

lucent; median line of pronotum frequently 

paler; rostrum, except apex, and legs, green; 

coxae paler; membrane fuscous, veins slight- 

ly paler. Genital claspers as in fig. 128. 
FEMALE.—Fig. 129. Length 5.20, width 

1.60. Pale green to greenish yellow; juga, 

arc or spot on either side of front, stripe 

either side of median line, stripe extending 

from inner basal angles of calli to basal 
margin of disk, scutellum except median line 
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(usually), all but base of clavus and large 

spot on inner apical angles of corium, dark 

fuscous to black; pale area of corium ex- 

tending along claval suture and thus tending 
to separate dark apical area from that of 

Fig. 129.—Orthotylus dorsalis, 9°. 

clavus; membrane infuscated, veins distinct- 

ly paler. Legs green, femora yellowish; tip 

of rostrum and apices of tarsi blackish. 

Host PLtant.—Willow (Salix sp.). 

Known DistriBuTion.—Connecticut, 

Illinois, lowa, Maine, Michigan, Minnesota, 

New York, Ohio, Ontario, Quebec. 

Illinois Records.—NorTHERN ILLINOIS: 

49. ANTIOCH: July 5-7, 1932, Frison 

eeeal., 1¢, 29. FREEPORT: July 2, 1917, 

19. Granpview: June 24, 1932, Frison 

& Mohr, 12. 

Orthotylus taxodii new species 

This species is allied to robiniae Johnston, 
but is distinguished by the longer second 

antennal segment. 
Mave.—Length 3.30, width 1.10. Head 

width 0.62, vertex 0.30. Rostrum reaching 

to bases of hind coxae. Antennae yellowish 

green, with pale pubescence; last two seg- 

ments fuscous; length of first segment 0.26; 

second, 1.00, cylindrical, nearly equal to 
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thickness of first; third, 0.54; fourth, 0.30. 

General color green; with mesoscutum, calli 

and vertex yellowish; hemelytra slightly 

translucent; cuneus uniformly green like co- 

rium; membrane pale fumate, veins green. 

Clothed with simple, pale yellowish pubes- 

cence. Legs yellowish green; tibial spines 

dark. Genital claspers distinctive for spe- 

cies, fig. 128. 

FEMALE.—Length 3.40, width 1.20. Slight- 
ly more robust than male, but very similar 

in color and pubescence. Head width 0.64, 

vertex 0.34. Antennae, first segment, length 

0.27; second, maximum width, 1.14, taper- 

ing to become more slender on basal half; 

third, length 0.56; fourth, length 0.37. Pro- 
notum, length 0.48, width at base 1.00. 

Host PLant.—Bald cypress (Taxodium 

distichum). 

Holotype, male. —Grantsburg, III. 
June 22, 1932, on cypress, Ross, Dozier & 
Park. 

Allotype, female.—Same data as for ho- 
lotype. 

Paratypes. — ILLINo1s.— Same data as 
for holotype, 72, 369. ELizaABETHTOWN: 

June 22-24, 1932, Ross, Dozier & Park, 

292. GoLtconpa: June 22, 1932, Ross, 

Dozier & Park, 69. Karnak: June 14, 

1934, on cypress, DeLong & Ross, 122, 

269. SHAWNEETOWN: June 14, 1934, De- 
Long & Ross, 1¢@. 

Orthotylus viridis Van Duzee 

Orthotylus viridis Van Duzee (19164, p. 103). 
Mave.—Length 4.60, width 1.50. Ros- 

trum reaching to middle of intermediate 

coxae. Antennae dusky yellow, last two seg- 

ments pale fuscous. General color green; 

head, pronotum anteriorly, embolium, and 

femora, yellowish; base of tylus with a 

small fuscous spot; membrane pale to fu- 

mate. Clothed with simple, recumbent, pale 

pubescence. Genital claspers as in fig. 128. 

FEMALE.—Length 4.80, width 1.55. Slight- 

ly more robust than male, but very similar 

in color and pubescence. 

Hosr Prant.—Black willow (Salix ni- 

gra) and perhaps other willows. 

Known DistripuTion.—Connecticut, 
District of Columbia, Illinois, lowa, Mary- 

land, Michigan, Mississippi, New York, 

North Carolina, Ohio, Pennsylvania, Que- 

bec, Tennessee, Virginia. 

Illinois Records.—Sixty-three males and 

60 females, taken June 14 to Aug. 1, are 
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from Elizabethtown, Galesburg, Golconda, 

Grand Detour, Herod, Kansas, Rockford, 

St. Joseph, Savanna, Starved Rock State 

Park, White Heath. 

Orthotylus candidatus Van Duzee 

Orthotylus candidatus Van Duzee (19164, p. 
124). 

Not taken in Illinois; known from Min- 

nesota, New Hampshire, New York; breeds 

on American aspen (Populus tremuloides). 

Male claspers as in fig. 128. 

Orthotylus knighti Van Duzee 

Orthotylus knighti Van Duzee (19164, p. 121). 

Not taken in Illinois; known from Indi- 

ana, New York, Ohio; breeds on American 

aspen (Populus balsamifera) and balm of 

Gilead (P. candicans). Male claspers as in 

fig. 128. 

Orthotylus serus Van Duzee 

Orthotylus serus Van Duzee (1921, p. 131). 

Mate.—Length 5.30, width 1.58. Gen- 

eral color black; median line of pronotal 

disk and scutellum pale; embolium, outer 

margin of corium and cuneus pale greenish, 

translucent; genae, gula, bucculae, rostrum 

except apex, sternum, and legs, greenish 

yellow; membrane and veins uniformly dark 

fuscous. Male genital claspers as in fig. 
128. 

FEmMALE.—Length 5.56, width 1.61; very 

similar to male in form and coloration; 

hemelytra with costal margins nearly paral- 

lel; sometimes the pronotal disk, vertex and 

front bordering eyes with broader pale 
mark than in male. 

Hasits.—Breeds on hawthorns (Cratae- 
gus punctata and C. tomentosa). 

Known DistriguTion. — Illinois, Iowa, 

New York. 

Illinois Record—FranKrFort: June 8, 
1933, on Crataegus tomentosa, Mohr & 
Townsend, 19 2, 329. 

Orthotylus basicornis Knight 

Orthotylus basicornis Knight (1923d, p. 515). 

Mave.—Length 5.60, width 1.66. Ros- 

trum reaching to middle of intermediate 
coxae. Antennae with first segment black, 
second yellowish to pale fuscous, third pale 
fuscous, fourth fuscous. General color 
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green; embolium and outer edge of corium 

yellowish green; membrane pale, veins green. 

Clothed with prominent, suberect, rather 

coarse, pale pubescence. Suggestive of viridis 

Van Duzee, but distinguished by the black, 

first antennal segment and structure of the 

male genital claspers, fig. 128. 

Femace.—Length 5.60, width 1.70. Very 
similar to male in form, color and pubes- 

cence. 
Host Prant.— Sandbar willow (Salix 

longifolia). 

Known DistripuTion. — Illinois, Indi- 

ana, lowa, Michigan, Minnesota, New 

York, Quebec, South Dakota. 

Illinois Records.—Thirty-nine males and 

30 females, taken June 9 to Aug. 24, are 

from Antioch, Beardstown, Bureau, Fulton, 

Freeport, Galena, Grand Detour, Kamps- 

ville, Keithsburg, McHenry, Normal, 
Oquawka, Quincy, Savanna, Urbana, 

Warsaw, Waukegan, West Union. 

Orthotylus rossi new species 

This species is allied to basicornis Knight, 

but differs in its shorter second antennal 

segment; the first segment is always paler 

or greenish above; the structure of the male 

genital claspers is distinctive, fig. 128. 

Orthotylus rossi is also allied to the western 
species, fuscicornis Knight, but differs in 

being larger, having a longer first antennal 

segment and short, recumbent pubescence, 

and in details of the genital claspers. 

Mave.—Length 6.10, width 1.80. Head 
width 1.18, vertex 0.43. Rostrum, length 

1.56, extending slightly beyond middle of 
intermediate coxae. Antennae, first segment, 

length 0.56, fuscous to black beneath, yel- 

lowish to green above; second, 1.95, yellow- 

ish green, length less than twice width of 
head; third, 1.08, fuscous; fourth, 0.56, 

fuscous. Pronotum, length 0.99, width at 
base 1.65. Clothed with rather short, re- 

cumbent, pale pubescence. General color 

uniformly yellowish green to clear green; 

eyes, first antennal segment beneath, tip of 

rostrum, and tips of tarsi, blackish; mem- 

brane pale, veins yellowish to greenish. 

Genital claspers distinctive, right clasper 

differs from that of basicornis by having 
a broad, truncated apex. : 

FEMALE.—Length 6.30, width 2.16. Head 
width 1.12, vertex 0.56. Antennae, first seg- 

ment, length 0.54, fuscous to blackish be- 
neath; second, 1.86; third, 1.08; fourth, 

a 
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0.56. Pronotum, length 1.08, width at base 

1.78. More robust than male, but very 

similar in color and pubescence. 

Host Pirant.—Willow (Salix sp.). 

Holotype, male.—Warsaw, IIL: 
9, 1932, on Salix sp., Ross & Mohr. 

Allotype, female.—Same data as for 
holotype. 

Paratypes. — ILLINoIs.— Same data as 

for holotype, 5¢, 59. CHAMPAIGN: June 

15, 1888, at light, C. A. Hart, 19. Granp 

Tower: June 27, 1906, on willow, C. A. 

Hart, 74, 139. KampsviLLE: June 25, 

1932, Frison, Betten & Ross, 2 ¢. KeErTHs- 

BURG: June 8, 1932, on Salix sp., Ross & 

Mohr, 22. SAVANNA: July 23, 1892, on 

sandbar in Mississippi River, McElfresh, 

lnart & Forbes, 1 ¢, 29. 

Iowa.—Ames: Aug., 1940, 19. Coun- 

cit BLurrs: July 16, 1940, 1 ¢. DaAveEN- 

PoRT: June 27, 1940, 3 4. DuBuagueE: June 

Peis - July 5, 1; July 9, 1940; 1¢. 

Muscatine: July 27, 1940, trap light, 1 ¢. 
All Iowa paratypes, Kc. 

June 

Orthotylus necopinus Van Duzee 

Orthotylus necopinus Van Duzee (19164, p. 
25). 

Mate.—Length 6.60, width 2.11. Gen- 

eral color brownish black; juga, vertex, area 

extending along front of eyes, median line 

of pronotal disk and frequently anterior 

part of median line of scutellum, base of 

embolium, slender area at base of radius, 

areas bordering cuneal fracture, pale to 

pale translucent; basal half of venter, and 

coxae, pale; femora and tibiae testaceous to 

fuscous; genital claspers, fig. 128, distinctive 

for species. 

FEMALE.—Length 6.80, width 2.20; very 

similar to male, but frequently with pale 

areas broader. 

Host PLant.—Yellow birch (Betula lu- 
tea) in cool, damp, shaded situations. 

Known DistrisuTIion. — Illinois, 

Hampshire, New York, Ontario. 

Illinois Record. — NortHERN ILLINOIS, 

UL. 

New 

Orthotylus submarginatus (Say) 

Capsus submarginatus Say (1832, p. 23; 
1859, p. 244). 

Mave.—Length 4.60, width 1.33. Dor- 
sum pale salmon to orange; antennae, front 
of head, lateral margins of pronotal disk, 
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scutellum, rather broad area on either side 

of commissure, embolium, area at apex of 

corium, apex of cuneus, and membrane, 

blackish or black; rostrum, except apex, 

pale; legs mostly pale, with hind femora 

dusky and tibiae almost black. Genital 
claspers as in fig. 128. 

FEMALE.—Length 4.80, width 1.44; very 

similar to male, but salmon yellow areas 

more broad above; venter white with dorso- 

lateral margins black; ostiolar peritreme 

fuscous, epimera and sternum blackish. 

Host PrLiant.— Black locust (Robinia 

pseudoacacia). 

Known DistrriputTion.—Connecticut, 

Illinois, Indiana, Maryland, Missouri, New 

York, Ohio, Pennsylvania, Virginia. 

Illinois Records.—BLurrF Sprincs: June 

10, 1932, Ross & Mohr, 19. McCrure: 

June 25, 1931, Frison, Betten & Ross, 19. 

Orthotylus ornatus Van Duzee 

Orthotylus ornatus Van Duzee (19164, p. 
22) 

Mate.—Length 5.60, width 1.78. Ros- 

trum extending to bases of middle coxae. 

Body clothed with moderately short, recum- 

bent, simple, pale yellowish pubescence. 

General color black or very dark brown; 

tip of scutellum, basal angles of corium, and 

cuneus, pale to pale translucent; membrane 

fuscous, veins and spot on middle of apical 

half slightly paler; legs pale to dusky, front 
and middle femora very dark brown, poste- 

rior pair darker. Genital claspers as in fig. 

128. 
FemMALE.—Length 6.00, width 2.05. Gen- 

eral color chiefly pale, tinged with reddish, 

varied with fuscous. Base of tylus and spot 

just above, sometimes an arc on front, basal 

margins of calli, pronotal disk, except median 

line and lateral margins, basal angles of scu- 

tellum, apical half of corium, and part of 

clavus, fuscous to blackish; antennae pale 

fusco-brownish, first segment darker; hind 

femora very dark brown. Sometimes this 

sex may have blackish areas broader and 
paler parts not at all tinged with reddish. 

Host Prant.—Crack willow (Salix fra- 

gilis ). 

Known Distrisution.—Colorado, Con- 

necticut, Illinois, Indiana, lowa, Minnesota, 

New York, Ohio, Ontario, South Dakota, 

Texas. 
Illinois Records.—Eight males and 11 

females, taken May 14 to July 8, are from 
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Algonquin, Antioch, Apple River Canyon 

State Park, Dubois, Elizabeth, Galena, 

Meredosia, Muncie, Oregon, Valley City. 

Orthotylus nyctalis Knight 

Orthotylus nyctalis Knight (1927e, p. 181). 

This species is very similar to lateralis 

Van Duzee in color, but its form is more 

slender; the two differ chiefly in the struc- 

ture of the male genital claspers. 

Mave.—Leneth 5.10, width 1.40. Ros- 

trum extending slightly beyond middle of 

intermediate coxae. Antennae very dark 

fuscous, with second segment uniformly 

dusky yellow. Coloration nearly as in late- 

ralis, but darker. Clothed with simple, sub- 

erect, bristly, pale hairs. Ground color pale, 

with lateral margins of pronotal disk, dorsal 

halves of propleura, and all but narrow area 

at apex of first antennal segment, black; 

outer half of corium, base of clavus, apical 

half of cuneus, episterna, and dorso-lateral 

margins of venter, fuscous to blackish; mem- 

brane pale fuscous with veins and narrow 

areas of membrane bordering veins, clear. 

Genital claspers as in fig. 128. 

FEMALE.—Length 4.80, width 1.64. An- 

tennae dusky yellow, third segment pale to 

dusky, fourth dusky. More robust than 

male, but very similar in color and pubes- 

cence. 

Known DistrrisuTtion. — Illinois, Iowa, 

Minnesota, New York, Wisconsin. 

Illinois Records.— Oakwoop: July 5, 
1936, Mohr & Burks, 19. Wittow 
SPRINGS: July 21, 1912, on poplar, W. J. 

Gerhard, 19, xe. 

Orthotylus lateralis Van Duzee 

Hi ala lateralis Van Duzee (19164, p. 
). 

Mare.—Length 4.60, width 1.47. Head 
pale yellowish, frons and tylus_ blackish. 

Rostrum, length 1.30, extending upon tips of 

middle coxae, yellowish, apex black. An- 

tennae with first segment black; second 

cylindrical, black, clothed with fine, short, 

dusky pubescence; third and fourth black. 
Pronotum black; ventral margins of pro- 

pleura pallid; disk behind calli and the an- 

terior margin, pale to yellowish; calli brown- 

ish to black. Scutellum pallid, lateral mar- 

gins narrowly fuscous; mesoscutum yellow- 

ish to fuscous. Hemelytra dark fuscous; 

base of corium, embolium and base of cu- 
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neus pale translucent. Membrane and veins 
pale fuscous, central area paler. Body be- 

neath pale to yellowish; sides of thorax and 

venter dark fuscous. Dorsum clothed with 

simple, suberect, pale to dusky pubescence. 

Legs pale greenish; apical half of hind 
femora fuscous; tibiae dusky; tarsi fuscous. 

FemMALe.—Length 4.80, width 1.50. More 

robust than the male; similar in color but 

pallid areas more extensive. 

Known DistripuTion.—Described from 

Colorado and since recognized from Illinois, 
Iowa, Minnesota and Oklahoma. 

Illinois Records.—GaLeEsBurc: July 16, 
1892, on “cottonwood,” Stromberg, 39. 

MontTIcELLo: June 28, 1914, C. A. Hart, 

Oe 

Orthotylus modestus Van Duzee 

Orthotylus modestus Van Duzee (19164, p. 
109). 

Mate.—Length 4.40, width 1.44. Ros- 

trum reaching to middle of intermediate 

coxae. Antennae fusco-brownish, first seg- 

ment darker. General color fuscous to 

blackish. Head and paler parts of hem- 

elytra tinged with yellowish; embolium pale, 

base of corium, rather broad area along 

radius, and cuneus, greenish yellow; mem- 

brane uniformly infuscated, veins scarcely 

paler. Body clothed with moderately prom- 

inent, simple, pale yellowish pubescence. 

Genital claspers distinctive for species, fig. 

128. 
FEMALE.—Length 4.50, width 1.47. Gen- 

eral color pale greenish. Legs darker; dor- 
sum marked with blackish; spot at base of 

tylus, transverse mark across bases of calli, 

mark paralleling basal margin of pronotal 

disk which approaches but does not attain 

lateral angles, basal angles and median spot 
at base of scutellum, all but basal angles of 

clavus, and spot on inner apical angle of 

corium, fuscous to black; membrane uni- 

formly dark fuscous. 

The black markings vary greatly in extent 
and intensity, in some cases being indistinct 

or absent. The uniformly green-colored 

specimens of this species constitute the va- 

riety immaculatus Knight (1923d, p. 520). 
Host PLtants.—Willows (Salix fragilis 

and S. nigra). 

Known Distrripution.—Connecticut, 
District of Columbia, Illinois, Indiana, 

Iowa, Michigan, Minnesota, New Jersey, 

New York, Ohio, Ontario, Pennsylvania. 



September, 1941 

Illinois Records.—Eighty-nine males and 

106 females, taken May 22 to Aug. 1, are 

from Alton, Antioch, Beardstown, Bureau, 

Danville, Decatur, Elizabethtown, Freeport, 

Galena, Galesburg, Golconda, Grand De- 

tour, Grand ‘Tower, Hardin, Havana, 

Herod, Homer, Keithsburg, Mahomet, 
Marshall, Monticello, Mount Carmel, 

Oquawka, Oregon, Quincy, Quiver Lake, 

Rockford, St. Joseph, Savanna, Seymour, 

Springfield, Urbana, Warsaw, White Heath. 

Orthotylus neglectus Knight 

Orthotylus neglectus Knight (1923d, p. 515). 

Mave.—Length 5.40, width 1.75. In color 
pattern similar to dorsalis (Provancher), but 

genital claspers, fig. 128, indicate it is more 

closely related to basicornis Knight and 
knighti Van Duzee. Color black, rostrum 

except apex, slender lateral margin of pro- 

notal disk, cuneus, embolium, and outer 

margin of corium, greenish; legs greenish, 

darkened at bases of coxae and tips of tarsi; 

membrane and veins uniformly blackish. 

Rarely, pale forms may occur having median 

line of pronotum and scutellum pale. 

FEMALE.—Length 5.80, width 1.90; more 

robust than the male, usually pale areas 

more extensive. 

Foop PLrant.—Black willow 
gra). 

Known DistripuTion.—Connecticut, 

Illinois, New York, Nova Scotia. 
Illinois Record. — ANTIOCH: 

1936, Ross & Burks, 12. 

(Salix ni- 

June 12, 

Noctuocoris Knight 

No Illinois species; Noctuocoris fumidus 

(Van Duzee) occurs from Colorado east- 

ward to New York and Massachusetts. It 

will likely be found in Illinois eventually. 

Labopidea Uhler 

kPa. EO SPECIES 

1. Pubescence very short, recumbent, 
with just a few odd, erect, fuscous 
hairs scattered over pronotum and 
mesoscutum....... >. ainsliei, p. 105 

Pubescence prominent, dorsum clothed 
Math erect, palevhairs... 025s... -- 2 

2. Anterior margin of pronotum not 
raised above flat surface of the disk. 
oS ee planifrons, p. 105 
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Anterior margin of pronotum and calli 
slightly arched, raised above flat, 
central area of disk...... allii, p. 105 

Labopidea planifrons Knight 

Labopidea planifrons Knight (19284, p. 234). 

Not taken in Illinois; known from Iowa 

and South Dakota. 

Labopidea ainsliei Knight 

Labopidea ainsliei Knight (19284, p. 235). 

This species is allied to allii Knight, but 

differs in having a wider vertex, shorter 

pubescence and pale yellowish green color; 

ainsliei is also distinguished by the form of 

the male genital claspers. 
Mare.—Length 3.50, width 1.15. Anten- 

nae, greenish yellow, last two segments 

brownish. Body clothed with very short, 
fine, pale pubescence; a few silvery, silky 

hairs also evident on pronotum. General 

color greenish yellow, hemelytra more green, 

but not blue green as in perfect specimens 

of allii; membrane and veins evenly shaded 
with pale fumate. Genital claspers distinc- 

tive, left clasper more slender than in allii, 

basal lobe produced above to form an acu- 

minate spine; right clasper slender, widened 

at base to form a dorsal, subtriangular 

lobe; apical half slender, incurved and acu- 

minate. 

FEMALE.—Length 3.50, width 1.34. More 

robust than male, but very similar in color 

and pubescence. 

Host PLtants.—Wild onion (Allium cer- 

nuum) and cultivated onions in lowa. 

Known  DistriputTion.— Illinois and 

lowa. 

Illinois Records. — FouNTAIN BLUFF: 

May 15, 1932, Frison, Ross & Mohr, 1 ¢. 

Giant Ciry State Park: May 21, 1932, 
H. Lb. Dozier, 12. Mune: June 10; 

O19 1a: 

Labopidea allii Knight 

Onion Plant Bug 

Labopidea allii Knight (19234, p. 31). 

This is a small, blue green species with 

fine, erect, simple, pale pubescence, figs. 130, 

bss 
Mave.—Length 4.00, width 1.28. Head 

width 0.86, vertex 0.49. Rostrum, length 

0.75, scarcely reaching to middle of sternum. 
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Antennae, first segment, length 0.34; second, 

1.05, yellowish brown, green at base; third, 
1.01, dusky brown; fourth, 0.43, fuscous. 

Pronotum, length 0.48, width at base 1.08; 

disk rather flat, anterior margin and calli 

Fig. 130.— Labopidea allii, the long-winged 
form. 

slightly arched. Body clothed with fine, 
erect, simple, pale hairs, this pubescence 
longest on clavus, base of embolium, mar- 
gins of pronotum, and frons; on pronotum 
and hemelytra minute, silvery, sericeous 
hairs which shine in certain lights also 
present. General color a pale blue green; 
antennae, except first segment, brownish; 
membrane uniformly pale fumate, veins 
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about smaller areole green; tip of rostrum 

black. Male genital claspers distinctive for 
species, fig. 132. 
FEMALE.—Length 4.10, width 1.48. More 

robust than male, but very similar in color 

and pubescence. Brachypterous females are 

at hand from Iowa; in these the last two 

segments of abdomen are exposed, cuneus 
short and membrane lacking. 

Host PLants.—Wild garlic (Allium can- 
adense) and wild onion (Allium cernuum) ; 

Fig. 131.— Labopidea allii, the short-winged 
form. 

this species often migrates to cultivated 
onions, where it becomes exceedingly abun-— 
dant, often killing the plants. In southern 
Missouri from 1934 to 1936, many plantings - 

of Bermuda onions were destroyed. La-— 

bopidea allii is also reported as a pest in 
southern Iowa and eastern Kansas. The 
bug winters as an egg in old onion stems. 
Destroying the old onion tops and eradicat-_ 
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ing the nearby stands of the wild host should 
keep the pest under control. 

Known DISTRIBUTION. 

ana, Iowa, Kansas, Missouri, 

Illinois, Indi- 

Oklahoma. 

ZA 

— 

Fig. 132.— Male genital claspers of Labopidea 
allit. 

Illinois Records.—Sixteen males and 15 

females, taken May 7 to October, are from 

Green County, Alto Pass, Anna, Cache, 
Cobden, Dongola, Elizabethtown, Fountain 

Bluff, Grand Tower, Olney, Rattlesnake 

Ferry, Urbana. 

Heterocordylus Fieber 

Heterocordylus malinus Reuter 

Heterocordylus malinus Reuter (1909, p. 71). 

Mare.—Length 6.20, width 2.20. Head 

width 1.12, vertex 0.58. Antennae, first seg- 

ment, length 0.47; second, 1.80, maximum 

thickness equal to that of first segment, 

pubescence prominent, black; third, length 

0.73, moderately slender; fourth, length 
0.52, slender. Pronotum, length 1.12, width 

at base 1.95. General color black, usually 

with a patch of red on basal angles of pro- 

notum and hemelytra. Clothed with very 

fine, yellowish to dusky, simple pubescence, 

intermixed with rather sparsely placed tufts 

of white, deciduous, tomentose pubescence. 

FeMALE.—Fig. 133. Length 6.20, width 
2.40. Antennae with second segment nearly 

as thick as first segment but more slender on 

basal half. Red areas often broader than 

those of male; usually with basal half of 

Ppronotum, embolium, inner half of corium, 

base and exterior margin of clavus, and cu- 

neus, red; more rarely entirely black, as 

in male. Pubescence as in male. 
Foop PrLants.— Hawthorn (Crataegus 

sp.) is the original host, but in many locali- 
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Fig. 133.— Heterocordylus malinus, 2. 

ties the species migrates and breeds on culti- 

vated apple (Pyrus malus). A single Illinois 

specimen was collected on lecust (Robinia 

pseudoacacia). Known as a pest of apple in 

New York where the nymphs have been 

observed to puncture the small fruits; this 

species is not, however, so serious a pest as 

Lygidea mendax Reuter. 
Known DistrisuTtion. — Illinois, Indi- 

ana, Iowa, Michigan, Minnesota, Missis- 

sippi, Missouri, New Hampshire, New 

York, Ohio, Ontario, Pennsylvania, Wiscon- 

sin. 
Illinois Records. — Twenty-one males 

and 33 females and 7 nymphs, taken May 

23 to June 27, are from Eldorado, Eliza- 

beth, Galena, Galesburg, Glen Ellyn, Mani- 

to, Pegrim, Willow Springs. 

CERATOCAPSINI 

KEY TO GENERA 

Pronotum anterior to middle nearly cylin- 
drical, rather abruptly flaring behind 
middle, basal half of disk strongly con- 
vex; emboliar margins sulcate on basal 
hath oe eee Pamillia, p. 108 

Pronotum regularly narrowed anteriorly, 
its sides not constricted at middle; em- 
boliar margins not sulcate, fig. 197.... 
eds ean ae eee Ceratocapsus, p. 108 
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Pamillia Uhler 

No Illinois species; Pamillia davisi Knight 

is known from New Jersey. 

Ceratocapsus Reuter 

KEY FO SPECIES 

. Clothed only with simple pubescence, 
although sometimes also with prom- 
inent, long, pilose hairs.......... 2 

Clothed with two types of pubescence; 
bearing either more or less closely 
appressed, silky, tomentose pubes- 
cence, or scalelike pubescence, and 
in addition intermixed, more erect 
PUBESCENCe ee ete Hee Ae LO 

. Head and antennae cneas on ae 
sum uniformly yellowish......... 3 

Head and antennae not distinctly red; 
dorsum more or less darkened..... + 

Ee Lenniaes entirelyy Ted. awa cary age 
5 a a eee rubricornis, p. 109 

Antennae with first segment and basal 
part of second yellowish.......... 

lutescens, p. 111 

. Dorsum dark brown, a broad pale or 

yellowish mark extending across 
hemelytra just beyond tip of scutel- 
ECT RE are ecc te sehap fasciatus, p. 109 

Dorsum without transverse pale fascia 5 

. Robust; head and thorax not, or 
scarcely, darker than hemelytra, 
which are very dark brown with 
basal half frequently paler; length 
| a a modestus, p. 111 

Slender; head and thorax black, hem- 
elytra yellowish with a fuscous cloud 
on corlum; sometimes brachypter- 
SOUS slenetlh + 50 eae hereto ae ee 
pear fav evils nigrocephalus, p. 111 

- Dorsum dark brown, a broad, pale 
mark extending across hemelytra 
just beyond tip of scutellum; this 
pale area in cuticula, not formed by 
pubescence. 72... pilosulus, p. 109 

Dorsum without transverse pale mark 7 

. Pronotum impunctate, sometimes 

with vague, minute cracks........ 8 
Pronotum punctate, these punctures 

sometimes rather minute, but 
always distinctly present......... 14 

. Clavus bearing long, pilose hairs.... 9 
Clavus without long, pilose hairs... .11 

. Length of first antennal segment 
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equal to not more than three-fourths 
width of vertex in male, in female 
less than three-fourths; male 
slender, length of second antennal 
segment only slightly exceeding 
width of head; female brachypter- 
ous, disk of cortum swollen, convex 
Sie apatite camelus, p. 114 

Length of first antennal segment ap- 
proximately equal to width of ver- 
Cob: Ciera ere. ee 10 

Second antennal segment fuscous at 
apex; male best distinguished by 
structure of genital] claspers, fig. 134 
Re RR MeN husseyi, p. 113 

Second antennal segment uniformly 
pale yellowish; male best distin- 
guished by structure of genital 
claspers, fig. 134°) j)2222 sericus, p. 113 

Length of third antennal segment not 
equal to width of vertex plus dorsal 
width of one eye; color uniformly 
yellowish, antennae brownish 
apically...) s20 vec luteus, p. 111 

Length of third antennal segment 
greater than width of vertex plus 
dorsal width of one eyes. === 12 

Length of second antennal segment 
approximately equal to or greater 
than width of pronotum at base; 
color very dark brown, almost 
black; length 4.50. ..nigellus, p. 111 

Length of second antennal segment 
less than width of pronotumat base. .13 

Third and fourth antennal segments 
approximately equal in_ length; 
total length 3.10. -...taxodii, p. 111 

Third antennal segment distinctly 
longer than fourth; total length 
SAO). sc Waste eee vicinus, p. 112 

Length of third antennal segment 
greater than width of vertex plus 
dorsal width of one eye:>s.0eem 15 

Length of third antennal segment 
equal to or less than width of vertex 
plus dorsal width of one eye...... 17 

Length of third antennal segment 
equal to width of head; female 
ovate, brachypterous, length 2.50; 
male length 3.10... .setosus, p. 115 

Length of third antennal segment less 
than width: of head. «: 1.6 2am 16. 

Pronotum with a fuscous spot behind 
each callus; scutellum and clavus 
bearing a few long, pilose hairs... . 
tie Mee reo, complicatus, p. 114 
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Pronotum with calli and anterior area 
of disk dark fuscous to black; 
scutellum and clavus rather thickly 
clothed with suberect, yellowish 
pubescence, but without long, pilose 
Bees eres see os pumilus, p. 112 

17. Length of second antennal segment 
greater than width of head plus 
dorsal width of one eye........... 
PMMA 28 PSS Sg go incisus, p. 113 

Length of second antennal segment 
not exceeding width of head plus 
dorsal width of one eye.......... 18 

18. Membrane uniformly pale, darkest 
specimens with membrane slightly 
smoky: length 2:80.....-.....+... 
icc Oe quadrispiculus, p. 114 

Raemokane Pat: o£. o. 066 sells eno. 19 

19. Second and third antennal segments 
uniformly pale yellowish......... 
a ae ee uniformis, p. 113 

Third antennal segment dark or red- 
Gishmsrowineerecee eo oe ne 20 

20. Dorsum densely clothed with erect, 
father bristly pubescence... ...: .. 
Si A eo digitulus, p. 115 

Dorsum more sparsely clothed with 
Semuletece pubescence. ..24.4...-72! 

21. Membrane uniformly fuscous....... 
2 AE Sea decurvatus, p. 116 

Membrane pale, fuscous on apical one- 
fiird only 22,22 .fuscinus, p. 115 

Ceratocapsus fasciatus (Uhler) 

Megacoelum fasciatum Uhler (1877, p. 421). 

Matce.—Length 3.00, width 1.30. Head 

width 0.65, vertex 0.28. Antennae, first seg- 

ment, length 0.26; second, 0.91; third, 0.60; 

fourth, 0.48. Pronotum, length 0.56, width 

at base 1.04. General color dark chestnut 

brown with legs and antennae paler; hem- 

elytra with a broad, transverse, pale yellow- 

ish band behind tip of scutellum; clothed 

only with fine recumbent, yellowish pubes- 

cence. Genital claspers as in fig. 134. 

FEMALE.—Length 3.10, width 1.40. Head 

width 0.67, vertex 0.33. Antennae, first seg- 

ment, length 0.29; second, 0.99; third, 0.61; 

fourth, 0.52. Pronotum, length 0.56, width 

at base 0.67. Very similar to male in color 
and pubescence. 

Host PLrant.—Hickory (Carya sp.). 

Known Distrisution.—District of Co- 

lumbia, Illinois, Indiana, Iowa, Maryland, 

Massachusetts, Michigan, Minnesota, Mis- 
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sissippi, New York, North Carolina, Ohio, 

Virginia. 

Illinois Records.—ILuiNois: July 16, 

1892, 133.16, 2'o. Aco: Aug. 13, 1916, 
W. J. Gerhard, 1g, rm. Dvusois: July 2, 

1909, beating from tree, 19. GALESBURG: 

June 27, 1892, 29. Paros Park: July 27, 
1913, on hickory, W. J. Gerhard, 19, FM. 

Ceratocapsus rubricornis Knight 

Ceratocapsus rubricornis Knight (1927c, p. 
Se 

Mave.—Length 4.30, width 1.70. Anten- 

nae deep red, last two segments somewhat 

darker red. Clothed with simple, yellowish 

pubescence ; a few longer, more nearly erect 

hairs on base of clavus, scutellum and disk 

of pronotum. Color uniformly pale yellow- 

ish; antennae, head, propleura above middle 

of coxal cleft, and hind tibiae, bright red. 

Genital claspers distinctive, fig. 134; differ 

from those of /utescens Reuter by long, de- 

curved, sickle-shaped apical half of right 
clasper and by broader basal spine. 

FEeMALE.—Length 4.40, width 1.90. In 
coloration and pubescence similar to male. 

Foop PLants.—Collected on linden (Tilia 

americana). 

Known DistripuTion.—District of Co- 

lumbia, Illinois, Mississippi. 

Illinois Record.—GaLeEsBurc: 
on linden, 19. 

August, 

Ceratocapsus pilosulus Knight 

Ceratocapsus pilosus Knight (1923d, p. 526). 
Preoccupied. 

Ceratocapsus pilosulus 
198). 

This species is very similar to fasciatus 

(Uhler) in size and coloration but is readily 

to be distinguished by the long, pilose hairs 

on the head and the dorsum, and by the 

claspers, fig. 134. 

Mace.—Length 3.40, width 1.30. Front 

beset with several prominent, erect hairs. 

Rostrum attaining hind margins of posterior 

coxae. Antennae with second segment be- 

coming gradually thicker from base to apex, 

yellowish brown; third brownish; fourth 

dark brown. Pronotum clothed with fine, 

yellowish pubescence, margins of disk beset 

with prominent pilose hairs. General color 

dark brown; hemelytra with a broad, trans- 

verse, pale yellowish fascia just behind apex 

of scutellum. Hemelytra clothed with very 

Knight (1930c, p. 
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fine, closely appressed, sericeous pubescence, 

intermixed with longer recumbent pubes- 

cence and sparsely set, erect, pilose hairs, 

pubescence taking color of surface beneath. 

FEMALE.—Length 3.60, width 1.60. More 

robust than male, but very similar in color 

and pubescence. 

Foop PLants.—Collected on hop horn- 
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beam (Ostrya virginiana), bur oak (Quer- 

cus macrocarpa) and hazelnut (Corylus 
americana). 

Known DistripuTIon.—lIllinois, Iowa, 

Massachusetts, Minnesota, New York. 

Illinois Records.—NorTHERN ILLINOIs: 

13,19. AtconaguINn: June 10, 

1896, 24, 19. GaLena: June 30, 1932, 

\ 

A y 
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7) = SERICUS eve 
x i, 
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DECURVATUS Eee: FUSCINUS 

Fig. 134.— Male genital claspers of Ceratocapsus. 
lateral aspect. 

A, left clasper, lateral aspect; C, right clasper, 



September, 1941 

Dozier & Mohr, on Corylus sp.,92,59. 

WILLow Sprincs: June 28, 1903, W. J. 
Gerhard, 1 ¢, 29, FM; June 26, 1904, W. 

J. Gerhard, 1¢, Fm; July 8, 1906, W. J. 
Gerhard, 19, FM; July 18, 1909, A. B. 
Wolcott, 1 ¢, FM. 

Ceratocapsus lutescens Reuter 

Ceratocapsus lutescens Reuter (1876, p. 87). 

Not taken in Illinois; known from Flor- 

ida, Kansas, Long Island, New York, Texas. 

Ceratocapsus nigrocephalus Knight 

Ceratocapsus nigrocephalus Knight (1923d, 
p. 534). 

Not taken in Illinois; known from Iowa, 

Michigan, Minnesota, New Hampshire, 

Ontario, Quebec, South Dakota. 

Ceratocapsus modestus (Uhler) 

Melinna modesta Uhler (1887c, p. 69). 

Mave.—Length 4.00, width 1.40. Gen- 

eral color yellowish brown to dark fuscous 

brown. Dorsum impunctate, surface very 

finely alutaceous; scutellum, clavus and 

inner apical margin of corium beset with 

a few long erect hairs, but devoid of closely 

appressed, sericeous pubescence. Genital 

claspers as in fig. 134. 

FEeMALE.—Length 4.40, width 1.70. Simi- 

lar to male in general color. 

Foop PLants.— Occurs on basswood 
(Tilia americana), oak (Quercus sp.), alder 

(Alnus rugosa) and grape (Vitis sp.). 

Known DistriputTion.—Extensive over 

the eastern United States. 
Illinois Records.—Thirty males and 22 

females, taken June 24 to Sept. 4, are from 

Algonquin, Antioch, Argo, Cary, Chicago, 

De Soto, Eichorn, Fox Lake, Galesburg, 

Glen Ellyn, Havana, Pulaski, Starved Rock 

State Park, Urbana, Waukegan, West Puli- 

man, Willow Springs. 

Ceratocapsus nigellus Knight 

Ceratocapsus nigellus Knight (1923d, p. 528). 

This resembles the dark forms of mo- 
destus (Uhler), but is readily distinguished 

by the pubescence of the scutellum. 

Mace.—Length 4.50, width 1.70. Anten- 
nae clothed with short, closely set pubes- 

cence; dark reddish brown to blackish. Pro- 
notum alutaceous, finely and sparsely pu- 
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bescent, a few, more nearly erect hairs also 

present. Scutellum, clavus and basal half 

of corium clothed with closely appressed, 

scalelike pubescence sparsely intermixed 

with simple pubescence. General color very 

dark brown, almost black; cuneus frequently 

more reddish brown; tibiae yellowish brown. 

Membrane and veins uniformly fuscous, 

area bordering apex of cuneus slightly paler. 

Genital claspers as in fig. 134. 

FEMALE.—Length 4.60, width 1.84. Very 

similar to male in color and pubescence. 

Hasirs.—Collected on hickory (Carya 

sp.), the nymphs frequently found on the 

trunk and larger limbs of the trees; perhaps 
predacious. 

Known Distripution. — Georgia, IIli- 

nois, Iowa, Maryland, Minnesota, New 

Jersey, New York, North Carolina, Ohio, 

Virginia. 

Illinois Records.—Nineteen males and 
22 females, taken June 11 to Aug. 9, are 

from Galena, Galesburg, La Rue, Monti- 

cello, Oakwood, Round Lake, Shawneetown, 

Urbana, Waukegan, White Pines Forest 

State Park, Zion. 

Ceratocapsus luteus Knight 

Ceratocapsus luteus Knight (1923d, p. 527). 

Mave.—Length 3.80, width 1.46. Anten- 

nae with first segment yellowish, second 

yellowish, brownish on apical half, third 

fusco-brownish, fourth very dark brown. 

Pronotum impunctate, somewhat alutaceous. 

Dorsum clothed with very fine, simple, yel- 

lowish pubescence, intermixed with closely 

appressed, silvery, scalelike pubescence on 

scutellum, clavus and inner half of corium. 

General color uniformly yellowish, tinged 

with brownish; membrane uniformly pale 

fumate, veins tinged with yellowish. Clasp- 

ers as in fig. 134. 

FEMALE.—Length 4.00, width 1.64. Very 

similar to male in color and pubescence. 

Known DistripuTion. — Illinois, New 

York, West Virginia. 

Illinois Record.—BeEaAcH: Aug. 7, 1935, 
DeLong & Ross, 18,19. 

Ceratocapsus taxodii Knight 

Ceratocapsus taxodii Knight (1927c, p. 143). 

This species is allied to Juteus Knight but 

is distinguished by its smaller size, longer 

second antennal segment, and yellow anten- 

nae with a reddish fourth segment. 
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Mate.—Length 3.20, width 1.30. Anten- 

nae with all segments nearly equal in thick- 

ness: all but fourth yellow; the fourth seg- 

ment reddish. Pronotum impunctate, alu- 

taceous. Dorsum clothed with fine, simple, 

yellowish pubescence, intermixed on scutel- 

lum, clavus and inner half of corium with 

closely appressed, silvery, scalelike pubes- 

cence. General color light reddish; hemely- 

tra more or less translucent, old specimens 

may become brownish red; membrane pale 

fuscous, becoming gradually paler toward 

base. Genital claspers distinctive, fig. 134. 

Femace.—Length 3.10, width 1.30. Very 

similar to male in pubescence and colora- 

tion. 

Foop Pirant.—Cypress (Taxodium dis- 

tichum). 
Known Distripution. — Florida, 

nois, Louisiana, Mississippi, Tennessee. 

Illincis Records.—Carro: July 27, 1930, 
on Taxodium distichum, Knight & Ross, 

44,29. ELizaBETHTOWN: July 25, 1930, 

on Taxodium distichum, Knight & Ross, 

1¢,89. HorsesHoe Lake: July 11, 1935, 
DeLong & Ross, 11 ¢, 229. JONESBORO: 

Aug. 2, 1932, on Taxodium distichum, H. L. 

Dozier, 22,69. Karnak: July 26, 1930, 

on Taxodium distichum, Knight & Ross, 

44,139; June 23, 1932, Ross, Dozier & 

Pankey lid 

Ihi- 

Ceratocapsus pumilus (Uhler) 

Melinna pumila Uhler (1887c, p. 69). 

Mave—Length 3.70, width 1.50. Anten- 

nae with first segment yellowish, a red mark 

present near base; second yellowish, third 

yellowish, apical half reddish brown; fourth 

brownish. Dorsum with fine, black punc- 

tures; thickly clothed with prominent, sim- 

ple, yellowish pubescence intermixed with 

shorter, closely appressed, silvery yellow, 

sericeous pubescence. General color yellow- 

ish brown to dark brown, calli and anterior 

third of pronotum almost black; dark speci- 

mens with the whole dorsum very dark 

brown, almost black; membrane fuscous, 

paler on basal half. Genital claspers dis- 

tinctive, fig. 134. 

Femace.—Fig. 135. Length 3.90, width 

1.70. More robust than male, but very 

similar in color, pubescence and punctura- 

tion. » 

Foop PLants.—Occurs most frequently 

on grape (Vitis sp.) and willow (Salix sp.) ; 

also taken on red birch (Betula nigra). 
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Known DistriBuTION.—Extensive over 

the eastern United States and Canada. 

Illinois Records.— One hundred one 

males and 81 females, taken June 10 to Sept. 

20, are from Algonquin, Alton, Antioch, 

Apple River Canyon State Park, Beards- 

town, Browns, Carbondale, Des Plaines, 

Dolson, Eichorn, Elizabethtown, Galesburg, 

Golconda, Hardin, Harrisburg, Herod, Ho- 

mer Park, Kampsville, Kankakee, Kansas, 

Fig. 135.—Ceratocapsus pumilus, 9. 

Metropolis, Monticello, Muncie, Pike, Put- 

nam, Savanna, Seymour, Starved Rock State 

Park, Topeka, Vienna, Walnut Prairie, 

West Union, White Heath, York. 

Ceratocapsus vicinus Knight 

Ceratocapsus vicinus Knight (1923d, p. 529) 

Mate.—Leneth 3.40, width 1.40. An- 

tennae with first segment yellowish, fre- 

quently a red mark on ventral surface; 

second yellowish, brownish at apex; third 

reddish brown; fourth reddish brown. Pro- 

notum impunctate, alutaceous, sparsely 

clothed with fine, yellowish pubescence. Scu- 
tellum, clavus and basal half of corium 

covered with closely appressed, silvery, 

scalelike pubescence. General color fulvous 

to reddish; scutellum and apical half of 

hemelytra dark brownish to blackish; legs 

yellowish; membrane pale, apical half fus- 
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cous. Genital claspers distinctive, fig. 134. 
FEMALE.—Length 3.60, width 1.60. More 

robust than male, but very similar in color 

and pubescence. 

Known DistripuTtion. — Illinois, New 

Jersey, New York. 

Illinois Records.— AsHLEy: Aug. 7, 
1917, 19. Mereposta: Aug. 22, 1917, sand 

Bits. @. 

Ceratocapsus sericus Knight 

Ceratocapsus sericus Knight (1923d, p. 530). 

Mave.—Length 3.90, width 1.56. Dor- 

sum clothed with rather sparsely set, erect, 

yellowish, pilose hairs; scutellum, clavus 

and inner half of corium covered with closely 

appressed, sericeous or scalelike pubescence. 

General color very dark brown; legs and 

antennae yellowish; third and fourth an- 

tennal segments dark reddish brown. Mem- 

brane and veins uniformly pale fuscous, a 

small clear spot bordering apex of cuneus. 

Genital claspers distinctive, fig. 134. 

FeMALE.—Length 4.10, width 1.66. Very 

similar to male in color and pubescence. 

Known DistrinutTion.—lIllinois, Michi- 

gan, New Jersey, New York, Pennsylvania, 

Wisconsin. 

Illinois Records. — Gatespurc: | 2 ; 

July 16, 1892, 1¢. 

Ceratocapsus incisus Knight 

Ceratocapsus incisus Knight (1923d, p. 532). 

Matve.—Length 3.70, width 1.50. Anten- 

nae with second segment slender at base and 

gradually thickened toward apex; third 

brownish, nearly equal in thickness to second 

segment; fourth brownish, equal in thick- 

ness to third segment. Disk with fine, black 

punctures similar to those on clavus and 

corium. Dorsum clothed with prominent, 

suberect, yellowish pubescence, intermixed 

on scutellum, clavus and corium with closely 

appressed, silvery, sericeous or scalelike pu- 

bescence. General color very dark brown, 

more yellowish on clavus, embolium and 

base of pronotum; membrane and veins pale 

fumate, apical half fuscous, margins slightly 

paler. Legs yellowish to greenish; femora 

scarcely darker. Genital claspers distinctive, 

fig. 134. 

FeMALE.—Length 4.00, width 1.70. An- 
tennae with second segment slender, slightly 
thicker apically, yellowish; third brownish, 
paler at base; fourth brownish. Very simi- 
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lar to male in pubescence and coloration. 

Foop PLants.—Occurs on willow (Salix 

sp.), alder (Alnus rugosa) and hornbeam 

(Carpinus caroliniana). 

Known DistriguTtion. — Illinois, Lowa, 

New York, Ohio. 

Illinois Records.—NortHERN ILLINOoIs: 

19. EicHorn: June 24, 1932, Hicks 

Branch, on Alnus rugosa, Ross, Dozier & 

Park, 19. ELIZABETHTOWN: June 22-24, 

1932, Ross, Dozier & Park, 2¢,29. Har- 

RISBURG: June 25, 1932, on Carpinus caro- 

liniana, Ross, Dozier & Park, 64, 79. 

Karnak: June 14, 1934, DeLong & Ross, 
42. 

Ceratocapsus husseyi Knight 

Ceratocapsus husseyi Knight (1930c, p. 196). 

Mave.—Length 4.00, width 1.57. Anten- 
nae with second segment yellowish, fuscous 

on apical one-third; third fuscous with a 

narrow yellowish area at base; fourth fus- 

cous. Pronotum impunctate, alutaceous. 

Dorsum clothed with two types of pubes- 

cence; sparsely set with rather long, erect 

hairs; and scutellum, clavus and corium also 

bearing closely appressed, silvery, scalelike 

hairs. General color very dark brown; 

inner half of clavus, narrow area at base 

of corium, entire embolium, and base of 

pronotum, yellowish. Membrane uniformly 

fuscous, paler within areoles and on areas 

bordering cuneus. Genital claspers distinc- 

tive, fig. 134, differing from sericus Knight 

particularly in left clasper. 

FEMALE.—Length 4.40, width 1.60. Very 

similar to male in color and pubescence. 

Known  DristripuTion. — Illinois and 

Michigan. 

Illinois Record.—GatessBurc: July 16, 

1892, Stromberg, 29. 

Ceratocapsus uniformis Knight 

Ceratocapsus uniformis Knight (1927c, p. 
147). 

The dorsum of this species is more sparse- 

ly covered with yellowish, simple pubescence 

than in pumilus (Uhler), and the pubescence 

in uniformis is intermixed with silvery, seri- 

ceous hairs; the punctation in uniformis is 

stronger and more distinct than in pumilus. 

Mate.—Length 3.00, width 1.50. Ros- 

trum reaching middle of hind coxae. Anten- 

nae yellowish, with fourth segment brown- 

ish. General color uniformly dark reddish 
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brown; darker at anterior half of pronotum 

and somewhat paler at basal margin. Mem- 

brane and veins uniformly fuscous, a pale 

spot present near apex of cuneus. Genital 

claspers distinctive, fig. 134. 

FEMALE.—Length 3.00, width 1.50. Simi- 
lar to male in punctation, pubescence and 

coloration. 

Foop PLant.—Collected on walnut (Ju- 

glans nigra). 

Known DistrisuTION.—District of Co- 

lumbia, Illinois, Maryland, Mississippi, 

Missouri, Ohio, Virginia, West Virginia. 

Illinois Records. — Dr Soro: July 28, 

1930, Knight & Ross, 1 ¢. Grarron: July 

20, 1932, on Juglans nigra, Ross & Dozier, 

24, 29. Metroports: July 26, 19390, 

Knight & Ross, 19. 

Ceratocapsus camelus Knight 

Ceratocapsus camelus Knight (1930c, p. 187). 

Mate.—Length 3.80, width 1.08. Form 

slender. Head width 0.73; vertex 0.38, con- 

vexly rounded, basal edge thin, slightly over- 

lapping collar. Pronotum, length 0.82, width 

at base 1.08; nearly campanulate in form, 

lateral margins sulcate, coxal clefts visible 

from above; disk strongly convex, smooth, 

shining ; calli scarcely evident. General color 

dark brown to almost black; pronotal disk 

and cuneus darker and shining; ostiolar 

peritreme white, somewhat protruding later- 

ally. Hemelytra dark brown, translucent, 

strongly shining, emboliar margins sinuate; 

a silvery, sericeous, pubescent band extend- 

ing across middle of corium and clavus near 

apex; also with similar pubescence at base 

of clavus and across middle of scutellum; 

scutellum, clavus and inner angle of corium 

beset with several erect, moderately long, 

yellowish, bristlelike hairs; cuneus scarcely 

deflexed, uniformly very dark brown. Mem- 

brane uniformly dark fuscous, area border- 

ing cuneus, and spaces between and within 

larger areoles, pale. Genital structures dis- 

tinctive, right clasper bifurcate, each half 

curving in a semicircle, tips nearly in con- 

tact, fig. 134. 

FEMALE. — Length 2.80; brachypterous, 

width across abdomen 1.12. Head width 
0.80, vertex 0.52; large, eyes rather small, 

frons, vertex and tylus forming an arcuate 

line as viewed from side. Antennae, first 

segment, length 0.22, pale brownish; second, 

1.77, becoming progressively larger from 
base to apex, very dark brown. Pronotum, 
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length 0.65, width at base 0.67; disk strong- 

ly convex, base strongly depressed below 

level of anterior margin, sides rounded and 

slightly sinuate, coxal clefts visible from 
above. Scutellum depressed, small, triangu- 

lar, mesoscutum visible, sharply declivent. 

Hemelytra abbreviated, reaching to middle 

of abdomen, depressed at base, corium 

tumidly convex on apical area, shining, apical 

and inner margins thickly clothed with sil- 

very, sericeous pubescence and also beset 

with several erect, fine, long hairs; cuneus 

and membrane absent. Basal abdominal 

sternite with a frosted spot just posterior 
to each hind coxa. 

Known DistripuTiIon.—lIllinois. 
Illinois Records——ALconourn: July 17, 

1896, 1 specimen. Urspana: Aug. 21, 1926, 

Vera Smith, 1¢,1¢. 

Ceratocapsus complicatus Knight 

Ceratocapsus complicatus Knight (1927c, p. 
8). 

Mate.—Length 3.80, width 1.50. Anten- 
nae with first segment yellowish, a red 
mark near base; second yellowish; third red- 

ish brown; fourth dark reddish. General 

color and punctation nearly as in pumilus 

(Uhler), but dorsum is clothed with silvery, 

sericeous pubescence sparsely intermixed with 

long, erect, pilose hairs and usually has two 
fuscous spots visible on the pronotal disk, one 

behind each callus. Craspers as in fig. 134. 

FEMALE.—Length 3.10, width 1.40. Very 

similar to male in pubescence, puncturation 

and coloration. 

Known DistrisuTion.—Florida, Illinois, 

Maryland, Mississippi, Missouri, Texas, 

Virginia. 

Illinois Records. — Harrispurc: June 

15, 1934, DeLong & Ross, 19. Havana: 

Aug. 30, 1917, 1¢. Heron: Aug. 4, 1934, 
DeLong & Ross, 1 ¢. Quincy: Aug. 11, 

1889; C: Ac Hart, 2a 

Ceratocapsus quadrispiculus Knight 

Ceratocapsus quadrispiculus Knight (1927c, 
p. 148). 

This species is allied to uniformis Knight, 
and is very similar to it in size and colora- 

tion, but differs in having strongly arcuate 

emboliar margins, a somewhat shorter ros- 
trum and a uniformly pale, smoky mem- 

brane; the genital claspers are distinctive, 

fig. 134. 
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Ma ce.—Length 2.90, width 1.50. Anten- 

nae yellowish; first segment with red mark 

near base; fourth segment reddish. Dorsum 

with irregular, fine, black punctations; 

clothed with prominent, erect, pale hairs 

intermixed with appressed, silvery, sericeous 

pubescence that appears to arise from punc- 

tures on hemelytra and scutellum. General 

color dark reddish brown, more blackish on 

scutellum and on anterior portion of pro- 

notum; punctures black; legs uniformly yel- 

lowish; membrane and veins uniformly pale 

dusky. 

FEMALE.—Length 3.20, width 1.50. More 

robust than male, but very similar in pubes- 

cence and coloration. 

Foop PLiant. — Collected on hornbeam 

(Carpinus caroliniana). 

Known DistrisutTion.—lllinois, Louisi- 

ana, Texas. 

Illinois Records. — Doncora: July 2, 

1916, 1 ¢@. Herop: July 24, 1930, on Car- 

pinus sp., Knight & Ross, 22,39. 

Ceratocapsus digitulus Knight 

Ceratocapsus digitulus Knight (1923d, p. 

Mate.—Length 3.40, width 1.60. An- 
tennae with first segment yellowish; second 

yellowish, thickened on apical half, but not 

attaining thickness of first segment; third 

scarcely equal in thickness to second seg- 

ment, yellowish, apical half brownish; fourth 

brownish. Pronotum punctate, dark brown- 

ish, almost black on calli. Dorsum rather 

densely clothed with erect, somewhat bristly 

pubescence, intermixed on scutellum and 

hemelytra with closely appressed, silvery, 

scalelike pubescence. General color dark 

brown with a reddish tinge; cuneus reddish 

brown, embolium translucent yellowish; 

legs greenish or yellowish; membrane uni- 

formly fusco-brownish, scarcely paler on 

areas bordering cuneus. Genital claspers 

distinctive, fig. 134. 

FemMALe.—Length 3.50, width 1.70. An- 
tennae with second segment slender, grad- 

ually thickened apically; third nearly equal 

in thickness to that of apex of second seg- 

ment, yellowish to brownish; fourth brown- 

ish. Hemelytra more arcuate than in male, 
but pubescence, punctation and coloration 

very similar. 

Known DisrrisutTion.—lIllinois, Mary- 

land, Massachusetts, New York, North 

Carolina, Ontario, Virginia. 
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Illinois Records——Dusots: July 2, 1909, 
beating from trees, 19. VIENNA: June 14, 

1934, DeLong & Ross, 2 ¢. 

Ceratocapsus setosus Reuter 

Ceratocapsus setosus Reuter (1909, p. 70). 

Mave.—Length 2.80, width 1.10. Anten- 

nae with first segment yellowish, a red mark 

near base; second yellowish; third fuscous, 

paler at base; fourth fuscous. Pronotum 

with disk finely punctate. Dorsum clothed 

with sparsely set, erect, pilose hairs, inter- 

mixed on hemelytra and scutellum with 

closely appressed, silvery, sericeous pubes- 

cence. General color dark brownish, shin- 

ing; head paler; legs yellowish. Genital 

claspers distinctive, fig. 134. 

FEMALE.—Length 2.60, width 1.43; bra- 

chypterous, ovate. Hemelytra rounded at 

apex, membrane absent or only a mere trace 

of it remaining at anal angle. Color, punc- 

turation and pubescence similar to those of 

male. Macropterous females occur in south- 

ern states, but appear rarer farther north. 

Foop PLants.— Occurs frequently on 

ferns. 

Known DistripuTion.—District of Co- 

lumbia, Georgia, Illinois, Indiana, Kentucky, 

Maryland, Mississippi, New Jersey, Ohio, 

Pennsylvania, Virginia. 

Illinois Records.—Eleven males and two 

females, taken May 19 to Aug. 23, are from 

Anna, Bluff Springs, Danville, Dongola, 

Elizabeth, Hardin, Herod, Muncie, Rock- 

ton, Union County State Forest, Urbana. 

Ceratocapsus fuscinus Knight 

Ceratocapsus fuscinus Knight (1923d, p. 531). 

Matce.—Length 3.70, width 1.61. Anten- 

nae with first segment yellow, a red spot on 

inner side at base; second slender at base 

and becoming gradually thicker apically, at- 

taining thickness of first segment, yellowish; 

third yellowish, becoming fuscous on apical 

half; fourth equal in thickness to third seg- 

ment, fusco-brownish. Dorsum_ punctate, 

clothed with suberect, yellowish pubescence, 

this pubescence longer and more prominent 

than in pumilus (Uhler) and intermixed 

with closely appressed, silvery, sericeous pu- 

bescence. General color yellowish brown to 

very dark brown, almost black; calli and 

anterior portion of pronotum usually black- 

ish; hemelytra yellowish brown, often in- 
fuscated; cuneus reddish. Legs yellowish; 
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femora reddish on apical half; membrane 

pale fumate, a distinct fuscous cloud occupy- 

ing middle of apical half. Genital claspers 

distinctive, fig. 134, both right and left clasp- 

ers composed of three prongs each. 

Femace.—Length 3.60, width 1.60. Very 

similar to male in pubescence and punctation, 

but emboliar margins more strongly arcuate ; 

pronotum yellowish, only calli and a ray 

across top of coxal cleft blackish; venter 

reddish to brownish. 
Hasits.—Occurs on willows (Salix nigra 

and S. amygdaloides). Evidently predacious 

in habits. 
Known DistrigutTion.—District of Co- 

lumbia, Illinois, lowa, Louisiana, Maryland, 

Minnesota, Mississippi, Missouri, New 

York, Ohio. 

Illinois Records.—Forty males, 49 fe- 

males and 1 nymph, taken May 25 to Aug. 
30, are from Algonquin, Alton, Antioch, 

Eichorn, Galesburg, Golconda, Grand De- 

tour, Grand Tower, Havana, Homer Park, 

Kampsville, Lawrenceville, Meredosia, Me- 

tropolis, Monticello, Muncie, Paxton, Put- 

nam, Quincy, St. Joseph, Savanna, Topeka, 

Urbana, West Union. 

Ceratocapsus decurvatus Knight 

Ceratocapsus decurvatus Knight (1930c, p. 

Mate.—Length 3.70, width 1.64. Anten- 
nae pale yellowish, segments three and four 

reddish. Dorsum punctate, clothed with 

prominent, nearly erect, yellowish pubes- 

cence intermixed on scutellum and hemely- 

tra with silvery, sericeous pubescence; more 

strongly pubescent than pumilus (Uhler), 

although fuscous punctures on dorsum are 

very similar. General color yellowish to 

brownish, calli and propleura dark brown; 

cuneus reddish, except on outer margin; legs 

uniformly yellowish; membrane uniformly 

fuscous. Genital claspers distinctive for spe- 

cies, fig. 134. 

FEMALE.—Length 3.80, width 0.88. Very 
similar to male in pubescence, punctation 

and coloration. 

Hapsits.—Predacious; collected on alder 
(Alnus rugosa). 

Known Distrisution.—Illinois, Mary- 

land, New York, Pennsylvania. 

Illinois Records.—EicHorn: June 24, 
1932, on Alnus rugosa, Ross, Dozier & Park, 
36,19; June 13, 1934, DeLong & Ross, 
OR hes 
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SYSTELLONOTINI 

KEY TO GENERA 

Scutellum conically produced, fig. 137; 
hemelytra with a transverse white 
fascia across middle of clavus and base 
Of corium:s .¢. 5) Cyrtopeltocoris, p. 117 

Scutellum only moderately convex, fig. 
136; hemelytra with a pale spot on cla- 
vus, or white spot at base of corium, but, 
in either case, these white marks not 
forming a complete transverse fascia... 
So tke 2 eee Sericophanes, p. 116 

Sericophanes Reuter 

Sericophanes heidemanni Poppius 

Sericophanes ocellatus Osborn (1898, p. 238) 
not Reuter. 

Sericophanes heidemanni Poppius 
p. 260). 

Sericophanes noctuans Knight (1917a, p. 4). 

Mace.—Length 3.40, width 1.00. Gen- 

eral color dark chestnut to black. Legs yel- 

lowish brown; tibiae darker, posterior coxae 

pale; antennae yellowish brown, darker on 

third and fourth segments, fourth segment 

slightly compressed. Hemelytra_ velvety 

brown, darker at base of clavus; two trans- 

(19144, 

Fig. 136.— Sericophanes keidemannt. 

verse, irregular, silvery bars over brown; 

a cream-colored round spot on clavus just 

beyond scutellum; membrane light smoky, 

pale areas bordering apical third of cuneus. 

FEMALE.—Brachypterous. Length 3.10, 
width of abdomen 0.97. Antlike in form. 
General color yellowish brown. Prothorax 

subglobose ; hemelytra much reduced, reach- 

ing only base of third abdominal tergite; 

cream-colored spot present just beyond scu- 

tellum; abdomen subglobose, pleural mar- 

gins prominent, fourth to seventh segments 

dark brownish to piceous; sternites paler on 

areas bordering ovipositor. 

Hapits.—This species, fig. 136, has been 
found to occur on grassy ridges. Males are 
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frequently collected at light. In New York, 

Dr. C. P. Alexander in letter reports this 

species as flying up in large numbers from 

the grass after sundown. In Iowa I found 

this species abundant in closely cropped 

pasture land where the little brown ants 

Lasius alienus var. americanus Emery were 

abundant. 

Known DistrinuTion.—Connecticut, 

Illinois, Iowa, Maryland, Massachusetts, 

Michigan, Minnesota, Montana, New York, 

North Carolina, Ohio, Ontario, Pennsyl- 

vania, South Dakota, Utah, Washington, 

Wyoming. 

Illinois Records.—Seventeen males, tak- 

en May 10 to Aug. 22, are from Algonquin, 

Chicago, Oak Lawn, Palos Park, Urbana, 

Willow Springs. 

Cyrtopeltccoris Reuter 

Cyrtopeltocoris illini new species 

This species is to be distinguished from 

allied species by the pointed, conical develop- 

ment of the scutellum, fig. 137. 
Mace.—Fig. 137. Length 3.60, width 

0.91. Head width 0.75, vertex 0.52; eyes 

scarcely raised above contour of frons, a 

sharp carina at base of vertex. Rostrum, 

length 1.40, reaching to middle of hind coxae. 

Antennae, first segment, length 0.28, pale to 

white; second, 1.25, nearly cylindrical, fus- 

cous brown, with fine, pale pubescence; 

third, 0.86, equal in thickness to second seg- 

ment, dark brown; fourth, 0.60, thickness 

equal to that of preceding segments, dark 

rene 
==> LET reg tH 
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brown. Pronotum, length 0.73, width at base 

0.95, disk strongly convex on basal half, 

collar distinctly narrowed, not equal to 

width of vertex. Scutellum remarkably de- 

veloped into a vertical cone with an acumi- 

nate point, mesoscutum broadly exposed and 

sloping downward to base of scutellum. 

General color medium brown to dark brown, 

smooth or only very minutely punctate, mod- 

Fig. 137.—- Cyrtopeltocoris illini, dorsal and lateral aspects. 
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erately shining; with sparse and very fine, 

pale pubescence. Hemelytra slightly con- 

stricted near middle, dark brown, strongly 

shining; clavus paler brown on basal half, 

crossed on apical half by a clear white band 

that becomes wider on corium and reaches 

costal margin; a white spot present on cori- 

Fig. 138.—Cyrtopeltocoris illini, male claspers. 

um bordering base of cuneus; membrane 

uniformly fuscous, slightly paler at tip of 

cuneus. Legs mostly medium brown to dark 

brown; coxae white, middle pair reddish 

brown at base; apex of hind femora and base 

of tibiae pale; tibiae paler on apical one- 

third. Genital segment distinctive, fig. 138. 

Holotype, male — Dolson, IIl., Rocky 

Branch: June 25, 1932, Frison & Mohr. 

Paratypes.—ILLiNo1s.—GErFF: June 12, 
1934, DeLong & Ross, 1 ¢. Morton: July 

22, W928) ACR. Park, ad. “Lgeana= july 

10, 1940, in building, C. O. Mohr, 1 2. 

Missourt.—St. Louis: June 25, 1939, 

R. C. Froeschner, 1 ¢. 

PILOPHORINI 

KEY TO GENERA 

1. Vertex not compressed posteriorly, fig. 
139; length of first antennal segment 
nearly equaling width of head; an- 
terior half of pronotum constricted, 
its sides at that point nearly parallel 
No PNMERS Pe tote Beas Pseudoxenetus, p. 118 

Vertex compressed posteriorly, slightly 
overlapping anterior edge of pro- 
notum, fig. 140; length of first an- 
tennal segment not exceeding width 
OPVERtEK «3.55, cih sr. '- eans eae ere 2 

2. Second antennal segment scarcely 
thickened toward apex; width of 
head across eyes equal to or greater 
than posterior width of pronotum, 
fig. 140; hemelytra with emboliar 
margins parallel....Alepidia, p. 119 

Second antennal segment thickened 
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toward apex; width of head less than 
width of posterior margin of pro- 
notum, fig. 141... 2.7 ee 3 

3. Lateral margins of hemelytra slightly 
constricted and recurved ventrad, 
bearing white pubescent bands, fig. 
Tee Ae ee Pilophorus, p. 119 

Lateral margins of hemelytra slightly 
arcuate, bearing silvery pubescence, 
but this pubescence not forming dis- 
finee bAndSss-. o>: Alepidiella, p. 119 

Pseudoxenetus Reuter 

KEY TO SPECIES 

Entire pronotum and prosternum dark 

brown or black...... scutellatus, p. 118 

Disk of pronotum and _ prosternum 
orange or reddish........ regalis, p. 119 

Pseudoxenetus scutellatus (Uhler) 

Xenetus scutellatus Uhler (1890, p. 81). 

Apu _ts.—Fig. 139. Length 6.50, width 
1.20. Black; scutellum yellow, except for 

[= 4 
Fig. 139.— Pseudoxenetus scutellatus. 
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narrow area at base; cuneus with white 

translucent band at base; posterior coxae 

pale, legs mostly dark brownish, anterior 

and middle tibiae yellowish. 
Foop PLants.—Oaks (Quercus muhlen- 

bergii, Q. rubra and Q. alba) ; occasionally 

ash (Fraxinus sp.). A single specimen was 

taken on apple in Illinois. 

Known DistripuTION.—Connecticut, 

Illinois, Maryland, Massachusetts, Minne- 

sota, New York, North Carolina, Ohio, 

Ontario, Pennsylvania, Virginia. 

Illinois Records.—Thirty-nine males and 

38 females, taken May 9 to July 8, are from 

Antioch, Bluff Springs, Champaign, Don- 

gola, Dubois, Elizabeth, Fox Lake, Gales- 

burg, Glen Ellyn, Grand Detour, Havana, 

Keithsburg, Meredosia, Muncie, Oregon, 

St. Anne, Summerfield, Urbana, Willow 

Springs. 

Pseudoxenetus regalis (Uhler) 

Xenetus regalis Uhler (1890, p. 80). 

Apu tts.—Length 6.50, width 2.00. Gen- 

eral color black; very similar to scutellatus 

(Uhler), but with basal half of pronotum, 

sternum and pleura largely red. 
Foop PLrants.—Usually live oak (Quer- 

cus virginiana) ; collected also on other oaks 

(Q. alba, Q. rubra and Q. marilandica) in 

Illinois. 

Known DistriputTion.—Florida, Geor- 

gia, Illinois, Maryland, Mississippi, North 

Carolina, Oklahoma. 

Illinois Records.—Ten males and 11 

females, taken May 15 to June 15, are from 

Dubois, Galesburg, Havana, Keithsburg, 

Meredosia, St. Anne. 

Alepidia Reuter 

Alepidia gracilis (Uhler) 

Pilophorus gracilis Uhler (1895, p. 42). 

Apu tts.—Fig. 140. Length 4.20, width 
1.30. General color black, slightly shining; 

hemelytra ferruginous black, membrane pale 

fuscous; a darker spot on either side cover- 

ing apex of brachium; pale area present 

bordering cuneus; antennae and legs pale 

yellowish; femora sometimes darkened; ab- 

domen with a patch of silvery scales on 
either side near base. 

Host PrLants.—Red pine (Pinus resi- 

nosa), Scotch pine (P. sylvestris) and Aus- 

trian pine (P. nigra var. austriaca). 
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A single female of this spceies from 

Galena shows a greater development of 

spots of silver pubescence on the hemelytra 

and is referable to the variety squamosa 

Knight (1926d, p. 26). 
Known DistripuTion.—Alabama, Colo- 

rado, District of Columbia, Florida, Geor- 

Fig. 140.— A/epidia gracilis. 

gia, Illinois, Indiana, lowa, Maryland, Mas- 

sachusetts, New Jersey, New York, West 

Virginia. 
Illinois Records. — GALENA: June 30, 

1932, on Austrian pine, Dozier & Mohr, 

19. Garesspurc: July 23, 1893, Scotch 

pine, 69. Urpana: July 20, 1889, sweep- 

ings, Hart & Terrill, 54, 19; July 21, 

1889, sweepings in forest, C. A. Hart, 22, 

ine 

Alepidiella Poppius 

No Illinois species; Alepidiella heidemanni 

Poppius is known from District of Colum- 

bia, Maryland, Oklahoma; occurs on scrub 

pine (Pinus virginiana). 

Pilophorus Westwood 

KEY FO SPECIES 

1. Hemelytra polished over entire width 
behind posterior silvery line...... 2 



120 

Hemelytra behind posterior silvery 
line polished on area exterior to 
fadial- vein only 700 es son ee 8 

2. Hemelytra with erect, short, black 
Bistlemse a iia Aer erae 3 

Hemelytra clothed only with fine, re- 
cumbent pubescence, this pubes- 
cence sometimes black, but not 
erect and bristlelike 5. sae. on 4 

3. Third antennal segment black, nearly 
aS thick as wirsh seement 6.0)... 
Ue Me hey eae fo can vanduzeei, p. 120 

Third antennal segment pale, with 
apical half infuscated, slender, 
scarcely thicker than fourth seg- 
MENG getaee ae ees uhleri, p. 122 

4. Pronotum with silvery, silky and to- 
mentose pubescence; length 5.00. . . 
FA Ne ee pe Pree, strobicola, p. 122 

Pronotum without silvery, silky and 
tomentose pubescence: 37 4... 5 

5. Length 4.50; posterior silvery line not 
interrupted on corium, but slightly 
dislocated at claval suture; second 
antennal segment gradually thick- 
ened toward apex..amoenus, p. 122 

Length not exceeding 3.90; posterior 
silvery line interrupted on corium 
but not dislocated at claval suture. 6 

6. Second antennal segment strongly 
clavate on apical one-third........ 
Perea Ses VC OIe cats a laetus, p. 121 

Second antennal segment gradually 
thickened from middle to apex.... 7 

7. Third antennal segment dark brown; 
fourth segment pale. . taxodii, p. 121 

Third antennal segment pale with 
apex darkened; fourth segment 
FUSCOMSE a stew Rt. juniperi, p. 123 

8. Transverse silvery line of clavus and 
corium continuous and_ straight, 
that of clavus bent slightly forward 
but mever disconnected. + ..°.... 
ee lee aes te perplexus, p. 121 

Transverse silvery line of clavus and 
corium dislocated at claval suture 
or on corium at radial vein........ 2 

9. Posterior silvery band widely dislo- 
cated at radial vein, inner portion 
set forward and forming a straight, 
transverse line with that on clavus; 
leneth 3e20 eek ee geminus, p. 122 

Posterior silvery band not widely dis- 
located on corium at radial vein, 
often sloping forward to join band 
on clavus, but not forming a 
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straight, transverse line with claval 
band......0.) 2. #005 10 

10. Hemelytra clothed with fine, soft, re- 
cumbent pubescence only........ 11 

Hemelytra bearing sparsely set, erect, 
short, stiff hairs intermixed with 
soft, recumbent pubescence...... 12 

11. Length of second antennal segment 
less than distance between tip of 
tylus and posterior margin of pro- 
notum; length 3.50. .walshii, p. 123 

Length of second antennal segment 
equal to or slightly greater than dis- 
tance between tip of tylus and pos- 
terior margin of pronotum; length 
4.000 an Shae brunneus, p. 123 

12. Length of second antennal segment 
distinctly greater than distance be- 
tween tip of tylus and posterior mar- 
gin of pronotum; clavus with a dis- 
tinctly darker area bordering scutel- 
lum and commissure; length 4.50— 
SOO Fie aaa eae clavatus, p. 124 

Length of second antennal segment 
equal to or only slightly greater 
than distance between tip of tylus 
and posterior margin of pronotum; 
clavus same brown color as corium; 
length 3.70-3.90..... setiger, p. 124 

Pilophorus vanduzeei Knight 

Pilophorus vanduzeei Knight (1923d, p. 540). 

Matce.—Length 5.00, width 1.66. Head 
width 1.25, vertex 0.66, from tip of tylus 

to basal margin of head 1.11; sharp basal 

margin of vertex beset with six black 

bristles, front sparsely clothed with silvery, 

deciduous and scalelike hairs, which are 

interspersed with erect bristles. Rostrum, 

length 2.27, scarcely attaining hind margin 
of middle coxae. Antennae, first segment, 

length 0.44, thickness 0.11; second, length 

2.22, gradually thickened from base toward 

apex (0.15 thick), dark brownish black, 

clothed with short black pubescence; third, 

length 0.80, thickness 0.08, uniformly black; 

fourth, length 0.72, pale, infuscated apically. 

Pronotum, length 0.94, width at base 1.53, 

anterior angles 0.83; anterior half of disk 

sparsely clothed with silvery, deciduous pu- 

bescence quite similar to that on front of 

head. Scutellum with apical half and slen- 
der lateral margins flat, abruptly convex 

on basal half but flattened basally, flattened 

apical half more or less covered with silvery, 

scalelike pubescence. Hemelytra, dark fus- 
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co-brownish, opaque anterior to posterior 

silvery line, basal half with a silvery sheen 

apparent in certain lights; beset with erect, 

short, black bristles; posterior silvery line 

nearly straight, slender, behind this distinct- 

ly polished, apex of clavus included. Mem- 
brane uniformly darkened with fuscous, an 

opaque black cloud bordering apex of larger 

areole. Legs uniformly brownish black, a 

pale spot on anterior aspect of front coxae 

near base; hind tibiae strongly flattened and 

distinctly curved. Venter with a patch ot 

silvery, scalelike pubescence laterally on 

third segment. 
FEMALE.—Length 5.30, width 1.80; very 

similar to the male, but third antennal seg- 

ment perceptibly thicker (0.10 thick), nearly 

equal to thickness of first segment. 

Hasits.—Occurs on pines (Pinus syl- 

vestris and P. resinosa). 

Known Disrrigution. — Alabama, I[Ili- 

nois, lowa, Maryland, Massachusetts, Min- 

nesota, New Jersey, New York, Pennsyl- 

vania. 

Illinois Records——AntTiocH: July 5-7, 
i232. 0. H.> Frison, ef al., 19. GRanp 

Detour: July 2, 1932, Castle Rock, Dozier 

& Mohr, 1 ¢. Srarvep Rock State Park: 

July 14, 1932, on Scotch pine, Dozier & 
Park, 5 ¢. URBANA: June 20, 1932, T. H. 

Frison, 19. 

Pilophorus laetus Van Duzee 

Pilophorus laetus Van Duzee (1918, p. 294). 

Not taken in Illinois; breeds on scrub 

pine (Pinus virginiana). Known from Ala- 

bama, District of Columbia, Maryland, 

Massachusetts, New York, Tennessee, Vir- 

ginia. 

Pilophorus perplexus Douglas & Scott 

Pilophorus perplexus Douglas & Scott (1875, 
p. 101). 

Not taken in Illinois; known from Con- 

necticut, New York, Nova Scotia, Ontario. 

Pilophorus taxodii new species 

This species is allied to juniperi Knight, 
but is distinguished by the dark third anten- 

nal segment and pale fourth segment. 

Mare.—Fig. 141. Length 3.70, width 
1.30. Head width 1.03, vertex 0.52. Ros- 

trum, length 1.56, dark brown, reaching to 

posterior margin of middle coxae. Antennae, 
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first segment, length 0.30, yellowish brown; 

second, 1.25, yellowish brown, darker on 

apex, clothed with fine, short, black pubes- 

cence; third, 0.47, uniformly brown; fourth, 

0.52, pale. Pronotum, length 0.74, width at 

base 1.12, very dark brown, paler on anterior 

half, finely rugulose. Mesoscutum and 

scutellum very dark brown, disk of scutel- 

lum strongly convex; bordered with silvery, 
scalelike pubescence. Hemelytra_ fulvous 

to brown, but black behind posterior sil- 

Fig. 141.—Pilophorus taxodit. 

very line; clothed with fine, short, recum- 

bent, black pubescence; posterior silvery line 

transverse, nearly straight, not interrupted; 

basal silvery line restricted to corium and 

embolium; surface behind posterior silvery 

line polished, black; pubescence fine, black, 

cuneus very similar; membrane pale fuscous, 

an opaque, dull, very dark brown spot cov- 

ering larger areole and an equal area ex- 

tending toward middle of membrane. Legs 

yellowish brown; hind tibiae dark brown, 

strongly compressed, edges carinate, spines 

rather short; tarsi fuscous. Venter very 

dark brown, polished, fulvous brown at base 

and with a patch of silvery scales on either 

side at margin of dark color. 
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FEMALE.—Length 3.90, width 1.30. Slight- 

ly more robust than male, but very similar 

in color and pubescence. 

Host Piant.—Cypress (Taxodium dis- 

tichum). 

Holotype, male.—Karnak, IIl.: June 23, 
1932, on cypress, Ross, Dozier & Park. 

Allotype, female.—Same data as for 

holotype. 

Paratypes.—ILLINo1s.—Same data as for 
holotype, 7 ¢,29. HorsesHoE LAKE: July 

11, 1935, on cypress, DeLong & Ross, 3 ¢, 

40°. 

Pilophorus geminus Knight 

Pilophorus geminus Knight (1926d, p. 22). 

Not taken in Illinois; known only from 

Minnesota and Wisconsin. 

Pilophorus strobicola Knight 

Pilophorus strobicola Knight (1926d, p. 19). 

Mave.—Length 5.10. Head width 1.06, 
vertex 0.50. Antennae, first segment, length 

0.39; second, 1.94, gradually thickened 

apically (0.13 thick), dark fusco-brownish, 

apical half black; third, 0.66, pale fuscous 

at apex; fourth, 0.61, pale fuscous. Front 

of head and pronotum clothed with fine, 

silvery pubescence, that on hemelytra more 

nearly golden; scutellum clothed with sil- 

very, scalelike pubescence, this pubescence 

denser at basal angles and apex; hemelytra 

polished behind posterior silvery line, but 

rather thickly clothed with recumbent golden 

pubescence; posterior tibiae distinctly com- 

pressed; venter with an oblique patch of 

silvery, scalelike pubescence on either side 

of third to sixth sternites. 

FEMALE. — Length 5.00, width 1.61. 

Length of second antennal segment, 2.19, 

greatest thickness 0.17, more distinctly thick- 
ened on apical one-third than in male. 

Host PLants.—White pine (Pinus stro- 

bus) and Scotch pine (P. sylvestris), but 
may be in part predacious. 

Known DistripuTion. — Illinois, Iowa, 
Minnesota, New Hampshire, New York, 
North Carolina, Ohio. 

Illinois Records.—Beacu: Aug. 7, 1935, 
DeLong & Ross, 18, 19. GaLespurc: 
July 23, 1893, on Scotch pine, 14, 39. 
Quincy: Aug. 13, 1889, in street, eve 
Ursana: July 20, 1889, sweepings, Hart 
& Terrill, 19 ; June 20, 1892, swept from 
bluegrass, F. McElfresh, 12. WHITE 
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Pines Forest STaTE Park: July 4, 1932, 

on Pinus strobus, Dozier & Mohr, 29 2, 

159; July 12, 1934, DeLong & Ross, 52, 
89°. 

Pilophorus amoenus Uhler 

Pilophorus amoenus Uhler (18872, p. 30). 

Mate.—Length 5.00, width 1.64. Anten- 

nae, first segment, length 0.39, fuscous; 

second, 1.83, greatest thickness 0.12, gradu- 

ally thickened from base to apex, black, 

fusco-brownish on basal half; third, length 

0.72, slender, pale; fourth, length 0.64, pale, 

dusky on apical half. Hemelytra anterior 

to posterior silvery line cinnamon fulvous 

in color; distad of this, polished and piceous; 

posterior silvery line nearly straight, not 

interrupted on corium. Hind tibiae distinctly 

compressed. 

FEMALE.—Length 4.80, width 1.70; very 

similar to male in structure and coloration. 

Host PrLant.—Scrub pine (Pinus vir- 

giniana). 

Known DistrisuTion.—District of Co- 
lumbia, Georgia, Illinois, Maryland, Mas- 
sachusetts, New Jersey, New York, North 

Carolina, Ohio, Pennsylvania, Virginia. 

Illinois Record.—ILiiNois: 19. 

Pilophorus uhleri Knight 

Pilophorus uhleri Knight (1923d, p. 541). 

Mate.—Length 5.00, width 1.90. Head 
width 1.14, vertex 0.53. Rostrum, length 

1.80, nearly attaining hind margins of mid- 

dle coxae. Antennae, first segment, length 

0.38; second, 1.86, gradually thickened api- 

cally (0.14 thick), brownish to black; third, 

0.66, thickness 0.06, pale, apical half infus- 

cated, sometimes tinged with pink; fourth, 

0.61, pale, apex dusky. Pronotum, length 

0.83, width at base 1.44, uniformly black, 

bearing a few short, erect bristles. Scutel- 

lum covered with silvery, scalelike pubes- 

cence on sides and base. Hemelytra dark 

brown; black and polished behind posterior 

silvery line; beset with erect, short, black 

bristles, posterior silvery line transverse, 

broader than in vanduzeei Knight; mem- 
brane fusco-brownish, a darker, cloudlike 

spot covering larger areole and surrounding 

area. 
FEMALE.—Length 4.80, width 1.77; very 

similar to male in color and pubescence. 

Hapsits.—Occurs on larch (Larix lari- 

cina) and Scotch pine (Pinus sylvestris). 
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Known DistrisuTion. — Illinois, Lowa, 

New Jersey, New York, Ontario. 

Illinois Records——ANTIocH: July 5-7, 
1932, on Larix sp., T. H. Frison et al., 692. 

Voto: Aug. 24, 1935, DeLong & Ross, 1 2. 

Pilophorus juniperi Knight 

Pilophorus juniperi Knight (1923d, p. 543). 

This species is allied to Jaetus Van Duzee, 

but is darker in coloration; it differs in the 

shorter and more gradually thickened sec- 

ond antennal segment; also in the narrower 

head. 

Mace.—Length 3.70, width 1.30. Head 
width 0.91, vertex 0.49. Rostrum, length 

1.06, attaining middle of intermediate coxae. 

Antennae, first segment, length 0.28, brown- 

ish; second, 1.11, gradually thickened from 

middle toward apex (0.10 thick), length not 

equal to distance between tip of tylus and 

base of pronotum, brown, apical half black; 

third, length 0.44, pale, infuscated apically; 

fourth, length 0.42, infuscated. Pronotum, 

length 0.71, width at base 1.11; very dark 

brown, sides more gradually sulcate than in 

laetus. General color very dark brown, al- 

most black; hemelytra nearly as in laetus, 

but darker; membrane blackish on basal 

half, pale fuscous on apical half and on area 

bordering cuneus; legs fusco-brownish, ven- 

ter very dark brown, a patch of silvery hairs 

present on either side of third to fifth ster- 

nites. 

FEeMALE.—Length 3.50, width 1.12. Very 
similar to male in structure and coloration. 

Hasits.—Breeds on red cedar (Junip- 

erus virginiana) and may be predacious in 
habits. 

Known DistriputTion.—District of Co- 
lumbia, Illinois, Maryland, Massachusetts, 

Minnesota, New Jersey, New York, South 
Dakota. 

Illinois Record.—Srarvep Rock STATE 
Park: July 14, 1932, on Juniperus virgini- 

gna, Dozier & Park, 27 2,579. 

Pilophorus walshii Uhler 

Pilophorus walshii Uhler (18874, p. 30). 

Mate.—Length 3.20, width 1.17; head 
width 0.82, vertex 0.41. Rostrum, length 

0.95, reaching only to near posterior margin 

of mesosternum. Antennae, first segment, 

length 0.22, pale, brownish above; second, 

0.97, cylindrical, slightly more slender bas- 
ally, mostly brown; blackish on apical third; 
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third, 0.35, mostly pale, apex fuscous; 

fourth, 0.32, fuscous. Pronotum, length 

0.64, width at base 1.05; from tip of tylus to 
basal margin of pronotal disk, 1.14. General 

color dark brown; hemelytra lighter brown; 

corium behind posterior silvery band and 

exterior to radial vein dark brown and pol- 

ished; membrane pale fuscous, a brown 

cloud covering larger areole and area just 

behind. Dorsum clothed with short, soft 

pubescence except for bands; posterior sil- 

very band slightly irregular, widely discon- 

nected at claval suture, that portion on 

clavus set well forward but transverse in 

position; basal band thick, just opposite tip 

of scutellum, extending from costal edge to 

claval suture; sides of venter with arcuate 

band of dense, silvery pubescence extending 

from second to sixth sternites; paracuneus 

with two spots of silvery pubescence. 

FEMALE.—Length 3.70, width 1.30. More 

robust than male, but very similar in color 

and pubescence. 

Hasits.—Breeds on honey locust (Gle- 

ditsia triacanthos), but may be in part pre- 

dacious. A single, probably accidental, spec- 

imen was taken in Illinois on apple. 

Known DistripuTion.—District of Co- 

lumbia, Illinois, Indiana, Iowa, Maryland, 

Missouri, Ohio, Virginia. 

Illinois Records.—Nineteen males and 

31 females, taken June 22 to Sept. 24, are 

from Darwin, Dubois, Elizabethtown, 

Galesburg, Kansas, Lawrenceville, Metrop- 

olis, Monticello, Murphysboro, Paxton, 

Pike, Quincy, Rock Island, Savanna, Starved 

Rock State Park, Urbana, White Heath, 

Willow Springs. Blatchley (19264, p. 815) 
records it also from Palos Park. 

Pilophorus brunneus Poppius 

(191424, p. Pilophorus brunneus Poppius 
244). 

Matce.—Length 4.00, width 1.40; from 

tip of tylus to basal margin of pronotum, 

1.38. Antennae, first segment, length 0.28, 

fusco-brownish; second, 1.47, dark brown- 

ish, more nearly black at apex; third, 0.61, 

fuscous, basal one-fourth pale; fourth, 0.61, 

fuscous, narrow pale area at base. Prono- 

tum, length 0.73, width at base 1.21. 
FEMALE.—Length 3.80, width 1.51; from 

tip of tylus to basal margin of pronotum, 

1.33; more robust than male but very simi- 

lar in pubescence and coloration. Second an- 

tennal segment, length 1.33, slightly thicker 
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toward apex but scarcely exceeding thick- 

ness of first segment. 

Hasits.—Occurs on willow (Salix sp.). 

Known  DistrispuTion.—lIllinois, Indi- 

ana, lowa, Maryland, Minnesota, Missouri, 

New York, Ohio, Ontario. 

Illinois Records.—Ten males and 16 fe- 

males, taken May 29 to Aug. 23, are from 

Algonquin, Alton, Antioch, Byron, Cham- 

paign, Dubois, Eichorn, Kankakee, Mere- 

dosia, Savanna, Urbana, Waukegan. 

Pilophorus clavatus (Linnaeus) 

Cimex clavatus Linnaeus (1767, p. 729). 

Mate.—Length 4.60, width 1.53; from 

tip of tylus to basal margin of pronotum, 

1.50. Rostrum, length 1.73, reaching to mid- 
dle of hind coxae. Antennae, first segment, 

length 0.33, fusco-brownish; second, 1.75, 

gradually thickened from base toward apex, 

greatest thickness 0.11, slightly greater than 

thickness of first segment, dark brownish 

black, more nearly black on apical half; 
third, length 0.66, fuscous, pale on basal 

half; fourth, length 0.39, fuscous, paler at 

base. Pronotum, length 0.73, width at base 

1.40. General color very dark brown, 

almost black; hemelytra brown; clavus dark- 

er than corium except for area bordering 

claval suture; polished only behind posterior 

silvery line exterior to radial vein. Dor- 

sum clothed with fine, short, golden and 

yellowish pubescence intermixed with short, 

erect, stiff bristles; posterior silvery line dis- 

located at claval suture, but not disconnected 

with portion on clavus. 

FEMALE.—Length 4.60, width 1.67; from 

tip of tylus to basal margin of pronotum, 

1.55; very similar to male in form, color 
and pubescence. 

Hasirs.—Occurs on oaks (Quercus spp.). 

Known DistriguTion.—This is a Euro- 

pean species known in America from Brit- 

ish Columbia, Colorado, Illinois, Iowa, 

Massachusetts, Michigan, Minnesota, New 

York, North Dakota, Ontario. 

Illinois Records.—ILutNots: 2 9. Cary: 

Aug. 27, 1905, on oak, W. J. Gerhard, 1 3, 
29,FM. KANKAKEE: Aug. 1, 1933, Ross & 
Mohr, 19. 

Pilophorus setiger new species 

Mave.—Length 3.90, width 1.50. Head 
width 0.91, vertex 0.45. Rostrum, length 
1.51, reaching base of hind coxae. Antennae, 
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first segment, length 0.30, yellowish brown; 

second, 1.34, yellowish, apical one-fourth 

very dark brown, slender, slightly thicker 

apically; third, 0.48, pale, apical half fus- 

cous; fourth, 0.39, fuscous. Pronotum, 

length 0.73, width at base 1.23; from tip of 

tylus to basal margin of pronotum 1.38. 

Dorsum clothed with fine, simple, yellowish 

pubescence intermixed with sparsely set, sub- 

erect, bristlelike hairs; posterior silvery 

band dislocated at claval suture, but still 

making contact with that part on clavus; 

basal band thick, extending from costal edge 

to claval suture at a point very slightly be- 

hind tip of scutellum; paracuneus with two 

silvery patches. General color dark brown 

to almost black, hemelytra brown, corium 

dark brown and shining on area behind pos- 

terior silvery line and exterior to radial vein, 

cuneus also dark brown and shining; mem- 

brane pale fuscous, a large brown cloud cov- 

ering larger areole and central area of mem- 

brane; legs brown; coxae partly paler; hind 

tibiae very slightly curved. 

FEMALE.—Length 3.90, width 1.50. Very 
similar to male in general proportions, color 

and pubescence. 

Holotype, male.—Kings Bluff, Winona 
County, Minn.: June 30, 19227 Hoon. 

Knight, Ke. 

Allotype, female,—Same data as for 

holotype, Ke. 

Paratypes.—ILLINoIs.—GaLENA: June 
30, 1932, Dozier & Mohr, 29; July 10, 

1934, DeLong & Ross, 1g. Patos Park: 

May 31, 1914, W. J. Gerhard, 19. Wru- 
LOW SprINGS: June 9, 1912, 1 4 ; June 28, 

1903, 19; Sept. 4, 1904, Weel Ger 

hard, 1 9, FM. 

SoutH Daxora.—Trai County: Aug. 
19, 1923, A. A. Nichol, acsme 

MIRINAE 

KEY TO GENERA 

1. Pronotum distinctly swollen at middle 
as wide as or wider than hind margin, 

Pronotum widest at hind margin, not 
noticeably swollen at middle, fig. 145 3 

Length of first antennal segment less 
than width of vertex; pronotum not 
extending back to basal angles of 
hemelytra; base of scutellum poorly 
denned: casita Pithanus, p. 125 

Length of first antennal segment 

i) 
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greater than width of vertex, fig. 142: 
pronotum extending back to basal 
angles of hemelytra, and hemelytra 
usually depressed near base and tip 
of scutellum, arched over middle of 
abdomen......... Mimoceps, p. 125 

3. Head strongly exserted with eyes 
placed near middle, thus far removed 
from anterior of pronotum, fig. 143. 
See Ss ee Collaria, p. 126 

Head not or only slightly exserted; 
eyes in contact with pronotum or 
‘Ein sree rane V:” 2 ec ar 4 

4. Pronotum impunctate or nearly so... . 
Pronotum coarsely and deeply punc- 

(71S a ha ON De sae ae ae 8 

5. Antennal segments thickly covered 
with long, erect, black hairs, fig. 144; 
body covered with fine, long, erect 
pubescence; eyes slightly removed 
from anterior angles of pronotum.. . 
pe ee Miris, p. 127 

Antennal segments clothed with very 
short pubescence, fig. 145; body 
nearly glabrous, at most with very 
RRL PRUUESECNICE® ooo. tach eos 6 

6. Head short and greatly flattened, front 
scarcely protruding beyond bases of 
antennae, fig. 145; head with a broad 
and shallow median basin; first an- 

tennal segment slender and curved, 
thickest near base, tapering to be- 
come slender at middle, then becom- 
ing slightly enlarged at apex........ 
a, Se Teratocoris, p. 128 

Head long and pointed, front project- 
ing sharply beyond bases of anten- 
nae, compare fig. 144; first antennal 

tn 

segment not formed as above...... 7 

7. Rostrum not extending behind middle 
COXACHE 2s: Trigonotylus, p. 129 

Rostrum extending to base of abdomen 
,..»..Megaloceroea, p. 125 

8. First antennal segment with very short 
pubescence, practically glabrous; 
pronotum and _ scutellum sparsely 
covered with deep punctures....... 
See Mesomiris, p. 131 

First antennal segment thickly covered 
with long pubescence; punctures of 
pronotum and scutellum deep and 
closely placed. ...Stenodema, p. 130 

Megaloceroea Fieber 

No Illinois species; Megaloceroea recti- 

cornis (Geoffroy) is apparently an imported 
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European species which has been recognized 

in British Columbia, Idaho, Iowa, Ontario, 

Wisconsin. It has not as yet been collected 

in Illinois, but most likely it will be found 
here eventually. 

Pithanus Fieber 

No Illinois species; Pithanus maerkelii 

(Herrich-Schaeffer) is known from British 

Columbia, Maine, New York, Washington. 

Mimoceps Uhler 

Mimoceps insignis Uhler 

Mimoceps insignis Uhler (1890, p. 84). 

Mave.—Length 3.50, width 0.91. Head 
width 0.82, vertex 0.43. Rostrum, length 

1.25, reaching to base of middle coxae. An- 

tennae, first segment, length 0.60, pale, black 

on base; second, 1.70, pale; third, 1.21, fus- 

cous; fourth, 0.95, fuscous. Pronotum, 

length 0.78, width at base 0.73; calli large, 

convex, smooth, occupying middle of disk. 

insignis, brachypter- Fig. 142.— Mimoceps 
ous[?. 



126 

Hemelytra short, membrane absent, apices 

rounded, covering three-fourths of abdo- 

men, depressed at base, apical half more 

convex; dorsum glabrous, shining. General 

color black; white spot present on either 

side at base of hemelytra; legs pale, femora 

reddish except at base; coxae fuscous at 

bases; rostrum pale, except at base and 

apex. 
FEMALE.—BrACHYPTEROUS: Fig. 142. 

Length 4.50, width 1.30. Head width 0.95, 
vertex 0.52. Antennae, first segment, 

length 0.61; second, 1.77. Pronotum, 

length 0.91, width at base 0.82. Form of 

hemelytra and coloration similar to male. 

Macropterous: Length 4.80, width 1.34. 

Head width 0.82, vertex 0.43. Antennae, 

first segment, length 0.61; second, 1.78. Pro- 

notum, length 0.82, width at base 1.08. Hem- 

elytra with membrane developed, fuscous; 

hrachium distinct; cuneus large, outer mar- 

gin arcuated. Color black; basal half of 

clavus and corium pale yellowish; legs and 

rostrum as in male. The macropterous 

form is rare. 
Paler specimens of this species, in which 

the hemelytra are almost entirely creamy 

white, belong to the variety gracilis Uhler 

(1890, p. 85). 
Foop PLants.—Sedges. 

Known DistrriputTion.—Colorado, Ida- 

ho, Illinois, Iowa, Minnesota, Montana, 
New Mexico, New York, North Dakota, 

Ohio, Ontario, Utah, Wisconsin. 

Illinois Records——Four males and 11 

females, taken June 10 to Aug. 26, are from 

Algonquin, Argo, Beach, Champaign, Fox 

Lake, Galesburg, Grayslake, Palos Park, 

Rock Island, Volo, Zion. 

Collaria Provancher 

KEY TO SPECIES 

Pronotal disk brown to fuscous, conspicu- 
ous black spot present on either side of 
basal half ef disk.......oculata, p. 127 

Pronotal disk black, black spots obscure 
ie 5 cance een ee 2s 3 stehe meilleurii, p. 126 

Collaria meilleurii Provancher 

Collaria meilleurii Provancher (1872, p. 79; 
1886, p. 102). 

Mate.—Length 6.00-7.00, width 1.70. 
Head width 1.08, vertex 0.48. Antennae, 
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first segment, length 0.78, yellowish brown, 

base blackish; second, 4.11, black; third, 

2.64; fourth, 1.56. Pronotum, length 0.99, 

width at base 1.17; calli strongly convex, 
nearly as high as base of pronotum; basal 

Fig. 143.— Collaria meilleurii, 9. 

half of disk with an opaque black spot on 

either side near basal angle, these spots in- 

conspicuous on the black background. Gen- 

eral color black; front of head shining; legs 

yellowish brown; femora with small, black 

spots; hemelytra translucent, yellowish; cla- 
vus and irregular area on apical half of 

corium, fuscous to black. 

FEMALE.—Fig. 143. More robust than 

male, but very similar in color and scarcity 
of pubescence. 

Host PrLants.—Bluejoint grass (Cala- 
magrostis canadensis) and other grasses in 

damp situations. 

Known DistrisutTion.—Alberta, Con- 

necticut, Illinois, Indiana, Maine, Massa- 

chusetts, Michigan, Minnesota, New 

Brunswick, New Hampshire, New York, 

North Dakota, Ohio, Ontario, Pennsylvania, 

West Virginia, Wisconsin, Vermont. 

Illinois Records. — Twenty-four males 

and 16 females, taken June 14 to Aug. 4, 
are from Algonquin, Antioch, Browns, Ce- 
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dar Lake, Dug Hill, Homer Park, Oak- 

wood, Urbana, Volo, West Union. 

Collaria oculata (Reuter) 

Trachelomiris oculatus Reuter (1876, p. 61). 

Mave.—Length 6.00, width 1.50. Head 

width 0.93, vertex 0.39. Antennae, first seg- 

ment, length 0.95; second, 2.84; third, 1.94; 

clothed with long, pilose hairs. Pronotum, 

length 0.99, width at base 1.30; disk brown- 

ish, a large opaque, black spot each side 

near basal angle; calli only moderately con- 

vex. General color brownish with fuscous; 

hemelytra chiefly brown; legs pale to brown- 

ish yellow; hind femora with seriate fus- 

cous spots on anterior aspect. 

FEMALE.—Length 6.75, width 1.75. More 
robust than the male but very similar in 

general form and color. 

Host Prants.—Occurs on grasses in dry 

sandy meadows; this species found breeding 

on panic grass (Panicum huachucae) in 

Virginia. 

Known DistriBuTION.—Common in the 

southern United States and known from as 

far north as Connecticut, Illinois, Indiana, 

Iowa, New York, Ohio. 

Illinois Records.—Thirty-two males and 

54 females, taken May 15 to Sept. 30, are 

from Ashley, Carbondale, Chautauqua 

Bluff, Clay City, Dixon Springs, Dolson, 
Dongola, Dubois, Elizabethtown, Fulton, 

Herod, Mahomet, Meredosia, Murphys- 
boro, Norris City, Odin, Palos Park, Pulas- 

ki, St. Anne, Saratoga, Shawneetown, 

Thebes, Waukegan. 

Miris Fabricius 

Miris dolabratus (Linnaeus) 

Meadow Plant Bug 

Cimex dolabratus Linnaeus (1758, p. 449). 

Apu.ts.—Fig. 144. Length 7.30-8.50, 
width 2.40. General color pale greenish 

with fuscous and black markings; pronotum 

with two black stripes that run over the 

scutellum; clothed with fine, long, erect pu- 

bescence. Brachypterous females common. 
Females have the second antennal segment 

uniformly slender, which distinguishes them 

from ferrugatus Fallen. 

Darker males of this species, in which the 

hemelytra are tawny brown, are referable 

to the variety aurantiacus Reuter (1875, 
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p. 16). These and the lighter specimens 

occur together in Illinois. 
Foop PLants.—Bluegrass (Poa praten- 

sis), timothy (Phleum pratense) and fre- 
quently other grasses. A series of specimens 

was taken in this state on spiderwort (T'ra- 

descantia sp.). These bugs puncture grass 

stems, causing the tops of the plants to 

wilt. 

Known DistriputTion.—This is a com- 

mon European species which is now widely 

distributed in the eastern United States and 

Fig. 144.— Miris dolabratus, &. 

Canada. The fact that this bug is not 

evenly distributed through the states where 

it occurs lends evidence to the view that it 

may have arrived here after the advent 

of white men. 
Illinois Records.—One hundred forty- 

nine males, 122 females and 2 nymphs, 

taken May 18 to July 11, are from Algon- 

quin, Amboy, Antioch, Aurora, Custer Park, 

Danvers, Dixon, East Dubuque, Erie, Free- 

port, Galena, Glendon Park, Grand Detour, 

Grandview, Hamilton, Hardin, Harvard, 
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Joliet, Keithsturg, Lyndon, Mahomet, Ma- 

rengo, Mount Carroll, Muncie, Oakwood, 

Oregon, Palos Park, Peoria, Putnam, 

Quincy, Rock Island, Rockton, St. Anne, 

St. Joseph, Savanna, Seaton, Seymour, Shel- 
don, Urbana, Watseka, Waukegan, White 

Heath, White Pines Forest State Park, Wil- 

low Springs, Zion. 

Teratocoris Fieber 

KEY TO SPECIES 

Scutellum and clavus fuscous to black... . 
Bee ety Saree eels eee discolor, p. 128 

Scutellum and clavus uniformly green... . 
Ser ie Oot iene paludum, p. 128 

Teratocoris discolor Uhler 

Teratocoris discolor Uhler (1887c, p. 68). 

Mate.—Length 4.80, width 1.25. Head 

width 0.86, vertex 0.38. Rostrum, length 

1.17, reaching slightly beyond middle of 

Fig. 145.— Teratocoris discolor, °. 

sternum. Antennae, first segment, length 
1.04, thicker on basal half, reddish, blackish 
at base; second, 2.07, reddish; third, 1.47, 
fuscous; fourth, 0.99, blackish. Pronotum, 
length 0.77, width at base 1.04. Tibiae and 
ventral margins of femora bearing long, 
pilose hairs. General color pale greenish 
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with fuscous and black areas; basal angles 

of pronotum, base of hemelytra, and full 

length of embolium, pale or greenish; legs 

reddish, bases of femora and tips of coxae 

paler. 

Femace.—Fig. 145. Length 5.60, width 
1.64. More robust than male, hemelytra 

and venter much paler in color; usually only 

slightly fuscous along claval suture and in- 
ner angles of corium, sometimes tinged with 

reddish. 
Host PLtants.—Occurs on sedges (Scir- 

pus and Carex). Frequently collected at 

lights. 

Known DistrisutTion.—Colorado, Illi- 

nois, Indiana, lowa, Massachusetts, Michi- 

gan, Missouri, Ohio, Ontario, Quebec, 

South Dakota, Utah. 
Illinois Records.—Eleven males and 42 

females, taken May 30 to Sept. 8, are from 

Champaign, Chicago, Galena, Grayslake, 
Havana, Momence, Odin, Urbana. 

Teratocoris paludum J. Sahlberg 

ees paludum J. Sahlberg (1871, p. 291). 

Matve.—Length 5.40, width 1.21. Head 

width 0.78, vertex 0.39. Rostrum, length 

1.17, just reaching middle of sternum. An- 
tennae, first segment, length 1.43, thicker on 

basal half, reddish; second, 2.81, reddish; 

third, 1.47, fuscous; fourth, 1.08, black. 

Pronotum, length 0.74, width at base 1.02. 

General color light green, yellowish on head 

and mesoscutum; legs green; hind tibiae 

and tips of femora bright red; hind tibiae 

with long, pilose hairs. 
FEMALE.—Length 5.80, width 1.34. More 

robust than male, but very similar in colora- 

tion. 

Host PLrant.—Occurs on sedge (Carex 

vesicaria), which probably is the plant on 

which this species breeds. Frequently col- 

lected at lights. 

Known DistrisutTion.—lllinois, Iowa, 

Minnesota, New York, Ontario, South Da- 

kota; Finland. 

Illinois Records.—Cuicaco: May 23, 

W. J. Gerhard, 39, rm; June 13, W. J. 

Gerhard, 19, rm; May 25, 1906, at light, 

W. J. Gerhard, 3 6,19,FM; May 31, 1906, 

at light, W. J. Gerhard, 1 ¢, rm; July, 1915, 
W. J. Gerhard, 2 ¢, rm. GRAYSLAKE: Aug. 

27, 1932, Ross & Mohr, 2¢. HAvANA: 

May 29, 1936, Mohr & Burks, 1g. Ur- 

BANA: May 20, 1887, at light, 1¢. 
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Trigonotylus Fieber 

KEY TO SPECIES 

1. Posterior tarsi and apices of posterior 
gbiae black. / 2... tarsalis, p. 129 

Posterior tarsi and apices of posterior 

tide pale ot reddish: ...4..2..2%. 2 

i) Length of first antennal segment less 
than width of head across eyes... .. 
PP TRR ic bi Mas 2 brevipes, p. 129 

Length of first antennal segment ex- 
ceeding width of head across eyes... 3 

3. Clavus and corium roseate; second an- 
tennal segment pale to yellowish. . . 
ee sss atu t te pulcher, p. 129 

Clavus and coritum pale to dusky or 
greenish; antennae reddish........ 
2 Say See ruficornis, p. 130 

Trigonotylus pulcher Reuter 

Trigonotylus pulcher Reuter (1876, p. 59). 

Mave.—Length 4.50, width 0.99. Head 

width 0.62, vertex 0.31. Rostrum, length 

1.38, reaching to near apices of middle coxae. 

Antennae, first segment, length 0.64, thick- 

ness 0.15, pale, tinged with roseate; second, 

length 1.49, pale; third, length 1.31, pale; 

fourth, length 0.65, brownish. Pronotum, 

length 0.52, width at base 0.86. General 
color pale, clavus and corium tinged with 

roseate; two brown, longitudinal lines on 

middle of pronotum and scutellum; a roseate 

to fuscous line present on either side of 

head along inner margin of eye and ex- 

tending to basal margin of pronotum. 

FEeMALE.—Length 5.40, width 1.25. More 

robust than male, but very similar in color- 

ation. 

Known DistriputTion.—Recorded from 

Minnesota south to Texas and eastward. 

Illinois Record.—ANnwna: Oct. 11, 1933, 

Frison & Ross, 19. 

Trigonotylus tarsalis (Reuter) 

Callimiris tarsalis Reuter (1876, p. 60). 

Matve.—Length 5.40, width 1.12. Head 

width 0.75, vertex 0.43. Rostrum, length 

1.38, reaching nearly to posterior margin of 

sternum. Antennae, first segment, length 

0.80, green; second, 2.34, green, apical half 

pink; third, 2.60, pink; fourth, 0.95, pink. 

Pronotum, length 0.65, width at base 0.97. 

Pubescence very short, dorsum nearly gla- 

brous; tibial spines weak. General color 
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medium green to bright green; apices of 

posterior tibiae, and tarsi, black; antennae 

pink to reddish on apical half; membrane 

pale, veins green. 

FEMALE.—Length 6.30, width 1.51. More 

robust than male, but very similar in form 

and coloration. 

Foop PLant.— Slough grass 

michauxiana). 

Known DistripuTion.—Connecticut, 

Illinois, Iowa, Kansas, Manitoba, Massa- 

chusetts, Minnesota, New Hampshire, 

North Dakota, South Dakota, Texas, Wis- 

consin. 

Illinois Records.—Fifty-five males and 

122 females, taken May 15 to Oct. 1, are 
from Allerton, Antioch, Argo, Beach, Bond- 

ville, Champaign, Chicago, Grayslake, Mo- 

line, Momence, Oak Lawn, Ogden, St. Anne, 
Savanna, Seymour, Urbana, Watseka, Wau- 

kegan, Zion. 

(Spartina 

Trigonotylus brevipes Jakovlev 

Trigonotylus brevipes Jakovlev (1880, p. 215). 

Mate.—Length 4.10, width 0.95. Head 

width 0.60, vertex 0.28. Rostrum, length 

1.25, reaching to near tips of middle coxae. 

Antennae, first segment, length 0.51, thick- 

ness 0.13, usually greenish yellow, some- 

times pink, clothed with short fuscous pu- 

bescence; second, length 1.51, cylindrical, 

0.07 thick, usually pale yellowish, sometimes 

pink, clothed with very short, minute pu- 

bescence; third, length 1.30, pallid to dusky; 

fourth, length 0.47, fuscous. Pronotum, 

length 0.47, width at base 0.82, basal mar- 

gin broadly concave; disk minutely rugulose, 

median line slightly elevated, pallid, dusky 

on each side; calli distinct, a foveate punc- 

ture on each inner angle. Dorsal surface 

nearly glabrous, claval vein and brachium on 

corium, distinctly elevated. General color 

pallid to greenish yellow; hemelytra sub- 

translucent; cuneus nearly clear; membrane 

sometimes dusky, veins pale to greenish. 

FEMALE.—Length 4.85, width 0.96. Slight- 
ly larger than the male but very similar in 

form and coloration. 

Foop PLants.—Bermuda grass (Cyno- 

don dactylon) and perhaps related grasses. 

Known DistriputTion.—Alabama, Ari- 

zona, California, Colorado, Connecticut, 

Florida, Georgia, Illinois, Kentucky, Mary- 

land, New York (coastal), North Carolina, 

South Carolina, Tennessee, Texas, Utah, 
Virginia; also Cuba and Mexico. 
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Illinois Records.—Merropo.is: Aug. 17, 

1891, Shiga & Hart, 2 ; Aug. 20, 1916, (Qs 

Aart Caos 

Trigonotylus ruficornis (Geoffroy) 

Cimex ruficornis Geoffroy (1785, p. 209). 

Matce.—Length 5.30, width 1.17. Head 

width 0.69, vertex 0.36. Rostrum, length 

1.56, reaching to middle of intermediate 

coxae. Antennae red, first segment often 

more or less pale; first segment, length 0.73; 

second, 2.31; third, 1.95; fourth, 0.56. Pro- 

notum, length 0.65, width at base 0.95. Pu- 

bescence short on antennae and legs; dorsum 

practically glabrous. General color pale 

yellowish green to green; pronotum with 

four longitudinal, fuscous stripes, median 

pair extending to apex of scutellum and 

separated by a slender, pale line; membrane 

pale to dusky, veins green. 

FEMALE.—Length 6.00, width 1.34. More 

robust than male, but very similar in form 

and coloration. 

Foop PLants.—Cultivated oats (Avena 

sativa) and closely related wild grasses. 

Known Disrrisution.—This is a Hol- 
arctic species, widely distributed in the 

United States and Canada, most abundant 

in the Boreal region. 

Illinois Records. — Twenty-two males 

and 64 females, taken May 22 to Aug. 28, 

are from Amboy, Antioch, Chicago, Eliza- 
beth, Frankfort, Galena, Grand Detour, 

Havana, Hoopeston, Macomb, Orangeville, 

St. Anne, Savanna, Starved Rock State Park, 

Urbana, Warren, White Pines Forest State 

Park, Zion. 

Stenodema Laporte 

KEY TO.SPECIES 

Hind femora with three strong spines on 
apical half of posterior margin, fig. 146. 
Sra yee rete Ph trispinosum, p. 130 

Hind femora without spines............ 
BS ee itn nen ke vicinum, p. 130 

Stenodema trispinosum Reuter 

Stenodema trispinosum Reuter (1904, pp. 4, 
8). 

Aputts.—Length 7.00-7.50, width 1.70. 
General color pale yellowish to greenish; 
hemelytra sometimes bright green; mem- 

brane pale, veins green. Dorsum clothed 
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with short, pale pubescence; antennae with 

prominent pale hairs, first segment more 

thickly clothed. Pronotum thickly and rath- 

er coarsely punctate; median line raised into 

pe 
Fig. 146.— Stenodema trispinosum, hind femur. 

a callus. Posterior margin of hind femora 

with three spines, one of them much re- 

duced in size. 

Foop PLANtTs. — Occurs on grasses in 

moist meadows; adults hibernate. 

Known Distrisution. — A _ Holarctic 
species that is widely distributed in the 
northern United States and Canada. 

Illinois Records.—Fifty-one males and 
37 females, taken April 15 to Oct. 6, are 

from Algonquin, Allerton, Alto Pass, Anna, 

Antioch, Apple River Canyon State Park, 

Carbondale, Carmi, Champaign, Chicago, 

Dubois, Elizabethtown, Fern Cliff, Foun- 

tain Bluff, Golconda, Grand Tower, Herod, 

Jonesboro, Kampsville, Lawrenceville, Ma- 

homet, Mount Carmel, Muncie, Palos Park, 

Parker, Pulaski, Quincy, Robinson, Shaw- 

neetown, Snyder, Springfield, Thebes, Ur- 

bana, Vienna, Waukegan. 

Stenodema vicinum (Provancher) 

Miris vicinus Provancher (1872, p. 77). 

ApuLts.—Length 7.00—7.50, width 1.70. 

Femora devoid of spines; pronotum and 

scutellum coarsely and closely punctate, a 

callous median line evident; first antennal 

segment thickly clothed with long pubes- 
cence, second segment with short pubes- 

cence only. General color yellowish to 
greenish with fuscous markings; dorsum 

with a median pale stripe and fuscous areas 

on either side extending from tylus back 

over pronotum, scutellum and hemelytra; 

clavus and inner half of corium dark fuscous 

to blackish in male; antennae reddish, in 

dark specimens dusky red. 

Foop PLants.—Occurs on grasses in 

moist meadows; adults hibernate. 

Known DistrisuTIon.—This is a com- 
mon species in the eastern United States and 

Canada. 3 

Illinois Records.—Fifty-two males, 35 
females and 2 nymphs, taken April 26 to 

Nov. 26, are from Algonquin, Amboy, Apple 
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River Canyon State Park, Argo, Bowman- 

ville, Chicago, Elizabeth, Fort Sheridan, 

Galesburg, Geneseo, Ingleside, Lake Villa, 
Normal, Oquawka, Palos Park, Port Byron, 

Riverside, Roby, Rockford, Savanna, Ur- 

bana, Waukegan, White Pines Forest State 
Park. 

Mesomiris Reuter 

No Illinois species; Mesomiris curtulus 

Reuter is known from Colorado eastward 

to Pennsylvania and Connecticut. It has 

not yet been collected in Illinois, but should 

be found here eventually. 

CAPSINAE 

KEY TO TRIBES 

1. Elongate antlike species, figs. 180, 181; 
abdomen constricted at base; lateral 
margins of pronotum indistinct, more 
or less sinuate; emboliar margins of 
hemelytra recurved ventrad....... 
SOS: SEN Bee ae Myrmecorini, p. 209 

Not antlike, figs. 154, 155; abdomen 
not distinctly constricted at base; 
pronotum with lateral margins dis- 
tinct, frequently finely carinate; 
hemelytra with emboliar margins 
straight or slightly arcuate, not re- 
eenved WEntrad Aid. alt oe ees es Py 

XO) 4 
( 

W 

PERITREME y Tee 148 PER/ITREME LARGE 

147 ABSENT 

Fig. 147.—Thorax of 
Opistheurta clandestina. 

Fig. 148.—Thorax of 
Lygus oblineatus. 

Fig. 149.—Protho- 
rax of Platytylellus fra- 
ternus. 

2. Ostiolar peritreme small, indistinct, fig. 
147, its dorsal margin scarcely ex- 
tending dorsad as far as ventral mar- 
gin of mesepimeron; body impunc- 
tate; pronotal collar broad, strongly 
convex, mesal length of collar usually 
asjereat as width of: calli......./.. 
Bide coe Aedes tS wa tints Resthenini, p. 131 
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Ostiolar peritreme prominent, fig. 148, 
its dorsal margin extending well 
above ventral margin of mesepime- 
ron; dorsum frequently punctate; 
pronotal collar not so broad and 
prominent as above. . .Capsini, p. 136 

RESTHENINI 

KEY TO GENERA 

Stricture of pronotal collar joining base of 
coxal cleft, fig. 147; head oblique as 
viewed from side; gula rather long, ob- 
Ligne Ae ete et Opistheuria, p. 131 

Stricture of pronotal collar interrupted at 
side, not joining directly with base of 
coxal cleft, fig. 149; head short, vertical; 
gula short, scarcely apparent......... 
a tN AR ee: Platytylellus, p. 132 

Opistheuria Reuter 

Opistheuria clandestina Van Duzee 

Opistheuria clandestina Van Duzee (1915, 
p. 110). 

Mave.—Length 7.00, width 2.80. Head 

width 1.30, vertex 0.61. Rostrum, length 
1.90, reaching to middle of intermediate 

coxae. Antennae black; first segment, length 

1.08, slender, 0.13 thick, clothed with long, 

suberect, fuscous hairs; second, length 2.20, 

cylindrical; third, 1.70; fourth, 1.08. Pro- 

notum, length 1.43, width at base 2.20. Em- 

boliar margins distinctly arcuate on apical 

half. Clothed with erect, rather short, pale 

pubescence, longer and more fuscous on legs 

and antennae. Color orange red; antennae, 

front and tylus, all but central area of disk 

of scutellum, all but outer margins of hem- 

elytra, and genital segment, black; legs 

black; coxae reddish; femora more or less 

pale at base. 

FEMALE.—Length 7.10, width 3.00. More 

robust than male, but very similar in color 

and pubescence. 

All our Illinois specimens but one have 

the pronotal disk variously marked with 

black and are referable to the variety dor- 

salis Knight (1918d, p. 115); the exception 

is the single female from West Pullman 

which has the venter more or less fuscous 

or black and belongs to the variety ventralis 
Knight (1918d, p. 115). 

Hasits.—Occurs on willow (Salix sp.) 

and beans (Phaseolus spp.). 
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Known Distrisution.—Florida, Illinois, 

Louisiana, Minnesota, New York, North 

Dakota, Ohio, Oklahoma, Ontario, Wis- 

consin. 

Illinois Records——Gotconpa: June 22, 

1932, on Salix sp., Ross, Dozier & Park, 

bya Granp Detour: June 27, 1906, on 

willow, 1¢, 29; June 30, 1909, sweeping 

grass, 14; July 24, 1905, 24: Aug. 26, 

1889, C. A. Hart, 24. West PULLMAN: 

July 10, 1910, A. B. Wolcott, 19, FM. 

Nw 

— 

Platytylellus Reuter 

KEY O°:SPECIES 

Length of first antennal segment less 

that widithol-ventexe ss cteerd.!- ps 
Length of first antennal segment equal 

to or greater than width of vertex... 4 

Pronotal disk without median red 
vitta; length of first antennal seg- 
ment twice lateral width of an eye. 
ek Stat ea Se eng nigricollis, p. 133 

Pronotal disk with median red vitta 
that extends to join red area on 
BGcitellunmae tere eee Ren yatta ee 5 

Hemelytra uniformly black; scutellum 
Feds lemetlar 5.00500 See wena whe as, 
5 Gea anes yh RT a rubrovittatus, p. 133 

Hemelytra with lateral margins pale 
to orange colored; commissure pale; 

scutellum black with a broad, red 
median line; length 6.20-6.60..... 

bade = tec es Ne ae eh zonatus, p. 133 

. Pronotum yellow to orange yellow... 5 
Pronotum red, or red with black, or 

Chighvablackes 5262 ss, cee eee Zi 

. Scutellum black; male genital seg- 
ment with a prominent tubercle at 
base of each clasper, as in fig. 150. . 
By Pam eae lea nigroscutellatus, p. 134 

Scutellum orange yellow; male genital 
segment without tubercles........ 6 

Width of pronotal collar slightly 
greater than width of head; length 
8.70. insitivus var. insitivus, p. 133 

Width of pronotal collar less than 
width of head; length 6.80-8.00. . . 
insitivus var. angusticollis, p. 133 

Male with a prominent lateral tuber- 
cle near base of left genital clasper, 
fig. 150; both sexes with pronotal 
disk uniformly red, or red and black; 
in latter case, black always present 
along median line, but sometimes 

10. 

Ole 

ize 

14. 

Vol. 22, Arias 

black spreads to cover all but nar- 
row area along lateral margins; lat- 
tera] margins of hemelytra frequent- 
ly red or pale... ¢.¢..). eee 8 

Male without tubercle near base of 
left genital clasper; both sexes usu- 
ally with pronotal disk black; fre- 
quently pronota! disk red and with 
black, but, in that case, red color 
present along median line, thus 
leaving a black ray present on either 
side; these rays may be reduced to 
spots near basal margin; lateral mar- 
gins of hemelytra sometimes red, 
but, in that case, median line of 
pronotum red with a black vitta 
on either side. .i:4.-22..))eeeeee 11 

Hemelytra uniformly black......... 
...fraternus var. fraternus, p. 134 

Hemelytra with lateral margins pale 
or ted... 0.4.2 

Scutellum uniformly bright red...... 
.....fraternus var. regalis, p. 134 

Scutellum black?) .\.. 233233. 10 

Calli*black. 22242 eee frater- 
nus var. rubromarginatus, p. 134 

Calli red. .2.3 04 
Lee, fraternus var. discifer, p. 134 

Hemelytra with red lateral margins; 
pronotal disk red at median line, 
thus leaving a black or fuscous vitta 
at either side; vitta sometimes re- 
duced to a black spot near basal 
margin..... circumcinctus, p. 135 

Hemelytra uniformly black......... 12 

Length of first antennal segment 
equal to width of vertex plus one- 
third dorsal width of an eye; length 
fre. Solesey rubellicollis, p. 136 

Length of first antennal segment only 
slightly greater than width of ver- 
tex, less than width of vertex plus 
one-third dorsal width of an eye; 
length 7.70, or less. 7). oe 13 

. Head black, basal margin of vertex 
with a narrow red line; pronotal 
collar red, with usually a black area 
above; base of venter red beneath; 
gula never red; surface coarsely. 
granulate.........borealis, p. 136 

Head red, tylus and variable areas on 
juga and lora black; surface very 
finely granulate: . 0.0.0...) 

Venter black, with not more than a 
red tinge at base; scutellum red, 
lateral margins black; pronotal disk 
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with a broad central red area, this 

area not forming a clearly defined 
waten lenoth 6:/0—/.505 23.5 oat: 
30a ER Se tack ela insignis, p. 135 

Venter red; scutellum black; basal 
half of pronotal disk black; length 
SeLOAS BO ova fraterculus, p. 136 

Platytylellus rubrovittatus (Stal) 

Resthenia rubrovittata Stal (1862, p. 318). 

Mate.—Length 5.00, width 1.70; embo- 
liar margins moderately arcuate; surface 

distinctly granulate. Head width 1.08, ver- 

tex 0.51. Antennae, first segment, length 

0.44; second 1.71, cylindrical, nearly as thick 

as first; third, 1.26; fourth, 0.81. General 

color black; head except tylus and eyes, basal 

segment of rostrum, pronotum except a 

flaring ray extending from callus to basal 

margin on either side of disk, scutellum, 

mesoscutum except outer angles, sternum 
except cloud on either side, pleura, venter 

except vagina exterior, coxae, femora ex- 

cept narrow area at base and apical one- 

third, red or orange red. 

FEMALE.—Length 5.30, width 2.00; very 
similar to male in coloration; second an- 

tennal segment slightly more slender and 

less cylindrical. 

Host PLant.—Collected on willow 

(Salix sp.). 

Known DistriputTion.—Originally de- 

scribed from a single male specimen with 

the locality given as “boreal America.’’ Now 

known from Nova Scotia southward to 

Florida and westward to Texas. 

Illinois Records.—A.prince: Aug. 11, 
1891, sweepings, Mississippi bottoms, Hart 

& Shiga, 1g. GoLtconpa: June 22, 1932, 

on Salix sp., Ross, Dozier & Park, 54,39. 

Granp Tower: July 12, 1909, on willow, 
1g. Karnak: July 10, 1935, DeLong & 

Ross, 1g. Ursana: Aug. 17, 1916, 1¢. 

Platytylellus nigricollis (Reuter) 

Resthenia nigricollis Reuter (1876, p. 65). 

Mave.—Length 6.00, width 2.30. Head 
width 1.14, vertex 0.66, lateral width of 

eye 0.28. Rostrum, length 2.20, reaching to 

middle of hind coxae. Antennae, first seg- 

ment, length 0.58; second, 1.76; third, 1.14; 

fourth, 0.90. Pronotum, length 1.04, width 

at base 1.82. Surface rather coarsely and 

thickly granulate, clothed with short, black 

pubescence. General color black; head ex- 
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cept tylus, collar, xyphus, and sides of pro- 

notum, scutellum except basal angles, ster- 

num except cloud on either side of median 

line, pleura, venter except beneath on genital 

segment, red; legs black; coxae and basal 

one-third of hind femora pale to red. 

FEMALE.—Length 6.40, width 2.60; very 

similar to male in color, pubescence and 

surface granulation. 

Known DistriputTion.—Connecticut, 

Illinois, Indiana, lowa, Massachusetts, New 

Hampshire, New Jersey, New York, Ohio, 

Ontario, Pennsylvania, Texas, Virginia. 

Illinois Records.—ANntTI0cH: July 5-7, 
1932, T. H. Frison et al., 1,19. GRAND 

Detour: July 2, 1932, Dozier & Mohr, 1 ¢. 

Platytylellus zonatus Knight 

Platytylellus zonatus Knight (1926/, p. 254). 

Mace.—Length 6.20, width 2.40. Head 

width 1.26, vertex 0.68. Rostrum, length 

2.20, just attaining bases of hind coxae. 

Antennae, first segment, length 0.58; second, 

2.00; third, 1.46; fourth, 0.77. Pronotum, 

length 1.31, width at base 2.10. General 

color black; vertex except for lunate marks, 

lower half of face except tylus and apex of 

lora, collar, lateral margins and median line 

of pronotum, and median one-third of scutel- 

lum, orange red; embolium and narrow out- 

er margin of corium, outer half of cuneus, 

and commissure of hemelytra, orange col- 

ored. Variable areas on pleura and sides of 

venter orange obscured with blackish. Fe- 

mora yellowish to orange, with anterior and 

posterior faces obscured with fuscous. Body 

surface covered with fine granules, and 

thickly clothed with fine, short, yellowish to 

fuscous pubescence. Genital segment with- 

out tubercles. 

FEemMALE.—Length 6.60, width 2.60. Slight- 
ly more robust than male, but very similar 

in coloration and pubescence. 

Known DistripuTion.—lIllinois, Mani- 

toba, Michigan, Minnesota, North Dakota, 

Wisconsin. 

Illinois Records.—ANTI0ocH: July 5-7, 

19325 ee Enisomct along: 

Platytylellus insitivus (Say) 

Capsus insitivus Say (1832, p. 21; 1859, p. 
340). s 

Mare.—Length 8.70, width 3.60. Gen- 

eral color black, pronotum and scutellum 

orange yellow; surface very finely granulate, 
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opaque, with short pubescence; width of 

collar greater than width of head. Head 

width 1.36, vertex 0.81. Width of collar 

1.40. Rostrum, length 2.40, attaining tips 

of middle coxae. Antennae, first segment 

length 1.07; second, 3.00, nearly cylindrical, 

length of hairs not equal to thickness of 

segment; third, 1.98; fourth, 0.94. Prono- 

tum, length 1.73, width at base 2.77 
FEMALE.—Length 8.70, width 3.50; very 

similar to male in form and coloration. 

The single male from Palos Park, listed 

below, which is smaller in size and has the 

width of the head greater than the width of 

the collar, belongs to the variety angusti- 

collis Knight (1923d, p. 556). It may prove 

to be biologically distinct from the typical 

form. 

Known DistrisuTIon.—Connecticut, 

Florida, Illinois, Indiana, lowa, New Jer- 

sey, New York, Ontario, Pennsylvania. 

Illinois Records——GALENA: June 27, 

1928, “TE: He Frison; 3° June’ 30; 1932, 

Dozier & Mohr, 2¢. GaLespurc: June 

21, 1892, Stromberg, 29; June 27, 1893, 

Stromberg, 29. Harpin: June 5-9, 1932, 

H. L. Dozier, 2¢,29. Paros Park: June 

19, 1933, Ross & Mohr, 1 ¢. Rock IsLanp: 

1880, 1 9. WiLtow Sprincs: July 12, 1903, 
W. J. Gerhard, 1 g, FM. 

Platytylellus nigroscutellatus Knight 

Platytylellus nigroscutellatus Knight (1923d, 
Da Dou!): 

Mave.—Length 9.20, width 3.70. Head 
width 1.71, vertex 0.94; black with gula, 

genae, bucculae, and margins of lora and 

juga, orange yellow. Rostrum black, length 

3.10, extending slightly beyond hind margins 

of middle coxae. Antennae black; first seg- 

ment, length 1.19, clothed with erect, al- 

most pilose hairs, length of hairs not ex- 

ceeding thickness of segment; second, 3.43, 
cylindrical, strongly pubescent, a few erect 
hairs near base as long as thickness of seg- 
ment; third, 1.66; fourth, 0.94. Pronotum, 
length 1.89, width at base 2.94, collar 1.36; 
uniformly orange yellow, finely granulate, 
clothed with short, erect, pale pubescence. 
Scutellum black; sternum blackish; pleura 
orange yellow, becoming fuscous on central 
area of metepisternum. Hemelytra, em- 
boliar margins very slightly arcuate for 
most of their length; black, faintly shining, 
clothed with very fine, short pubescence. 
Legs black; tibiae clothed with erect, prom- 
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inent hairs, length of many hairs exceeding 

thickness of segment; spines not evident. 

Venter black, with a velvety luster; clothed 

with erect, fine, dusky pubescence. 

FeMALE.—Length 9.70, width 3.50. Very 
similar to male in form and color. 

Known DistripuTion.—lIllinois, Michi- 

gan, New York, North Carolina, Pennsyl- 

vania. 

Illinois Record—HeEywortH: Aug. 14, 
1909, A. B. Wolcott, 1 9, FM. 

Platytylellus fraternus Knight 

Platytylellus fraternus Knight (1923d, p. 
557). 

The color pattern of this form is sugges- 
tive of that of confraternus (Uhler), but 

this is larger, and the length of the first an- 
tennal segment is equal to the width of the 
vertex plus one-half the dorsal width of an 

eye. 

Mate.—Length 9.40, width 3.50. Head 
width 1.56, vertex 0.86; red, with tylus, 

front and vertex chiefly black. Rostrum, 

length 2.85, reaching to middle of hind 
coxae. Antennae, first segment, length 1.06; 

second, 3.23, thickest near base and tap- 

ering to become more slender at apex, 

clothed with short, stiff, black hairs and 

fine pubescence, length of longest hairs not 

exceeding thickness of segment; third, 1.71; 

fourth, 1.28. Pronotum, length 1.74, width 

at base 2.92, collar 1.31; surface very 

slightly shining, thickly clothed with short, 
pale pubescence; red, with dorsal area of 

collar, calli except at outer angles, and a 

broad band extending to basal margin of 
disk, black. Scutellum black; sternum 

blackish, median line red; pleura red or 

becoming dusky. Hemelytra with emboliar 

margins only slightly arcuate; black, opaque, 

surface somewhat scabriculous, clothed with 

= UNWARY 5 us CWS” 
LIEN, ii Z 
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Fig. 150.—Male genitalia of Platytylellus 
fraternus. 

se 



September, 1941 

short, dusky pubescence, hairs somewhat de- 

cumbent on apical half. Legs black, thickly 
clothed with prominent, erect hairs. Venter 

red; genital segment becoming black; a 

large, prominent, erect tubercle present just 

Fig. 151.— Platytylellus fraternus, °. 

above base of left genital clasper, and an- 

other, smaller tubercle directed distad from 

near base of right clasper, fig. 150. 
Femace.—Fig. 151. Length 9.10, width 

3.50. Pronotum, length 1.52, width at base 

2.64. Similar to male in form and color. 
This species varies greatly in color, and 

many color combinations have been given 

varietal names. The typical form and va- 

riety rubromarginatus Knight (1923d, p. 

558) have been recognized in Illinois ma- 
terial; varieties regalis Knight (1923d, p. 

559) and discifer Knight (1923d, p. 559) 
have not. 

Host PLant.—Apparently breeds on su- 

mach (Rhus aromatica). 

Known DistriBuTION.—Connecticut, 

District of Columbia, Florida, Georgia, 
Illinois, Maryland, Michigan, Minnesota, 

New Hampshire, New Jersey, New York, 

North Carolina, Pennsylvania, Tennessee, 

Virginia, West Virginia. 
Illinois Records.—BisHop: June 23, 

1906, 13,19. Briurr Sprincs: June 10, 

1932, Ross & Mohr, 4¢, 109. Forest 
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City: June 6, 1905, 1 ¢. Harpin: June 5-9, 

1932, H. L. Dozier, 29. Havana: June 

3, 1918, 19; June 8, 1905, Devil’s Hole, 

28; June 23, 1926, Devil’s Hole, Frison 

& Hayes, 226, 129. KeEITHsBURG: June 

15, 1932, on Rhus aromatica, H. L. Dozier, 

228, 79. MaKkanpna: June 26, 1909, 

sweepings, | ¢@. Norma: 12. 

Platytylellus circumcinctus (Say) 

Capsus circumcinctus 
1859, p. 343). 

Mave.—Length 7.10, width 2.70. Head 

width 1.28, vertex 0.71. Antennae, first 

segment, length 0.77; second, 2.34; third, 

1.54; fourth, 0.95. Head red, with front 

and tylus blackish and juga and lora more 

or less black; pronotum red; calli blackish, 

a flaring black ray located behind each callus 

and extending to basal margin of disk; scu- 

tellum and mososcutum red, basal angles 
black; pleura red; sternum reddish, but be- 

coming blackish on either side of median 

line; hemelytra black; embolium, outer mar- 

gin of corium and cuneus red; legs black, 

tinged with reddish near bases of femora; 

venter chiefly red with genital segment and 

variable areas at sides black. 

FEMALE.—Length 7.40, width 2.70. More 
robust than male, but very similar in col- 

oration. 

Known DistriputTion.—Originally de- 

scribed from Indiana, and now known from 

District of Columbia, Illinois, Maine, Mas- 

sachusetts, New Hampshire, New Jersey, 

New York, North Carolina, Pennsylvania, 

Virginia. 

Illinois Records.— Dotson: June 25, 

1932, Rocky Branch, Frison & Mohr, 1 ¢. 

Oakwoop: June 16, 1925, T. H. Frison, 

jee 

Say (1832, p. 23; 

Platytylellus insignis (Say) 

Capsus insignis Say (1832, p. 22; 1859, p. 
342). 

Mate.—Length 6.70, width 2.60. Head 

width 1.19, vertex 0.67. Antennae, first seg- 
ment, length 0.74; second, 2.20; third, 1.54; 

fourth, 0.97. General color black, opaque; 

finely granulate; head red, tylus and vari- 

able areas on juga and lora blackish; pro- 

notum red, basal half of disk largely black- 

ish, but broad central area of disk red, this 

red area not forming a clearly defined vitta; 

scutellum red, lateral margins blackish; ven- 
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ter black with not more than a red tinge 

at base. 
FeMALE.—Length 7.60, width 2.80. Larg- 

er and more robust than male, but very 

similar in coloration. 

Known DistrinuTionN.—Common over 

the eastern United States. 
Illinois Record—West PuLLMAN: July 

13, 1902, W. J. Gerhard, 19, FM. 

Platytylellus fraterculus Knight 

Platytylellus 
(1923d, p. 554). 

Mate.—Length 5.10, width 1.90. Head 
width 1.00, vertex 0.51; red, tylus blackish. 

Rostrum, length 1.69, black, basal segment 

red. Antennae, first segment, length 0.51; 

second, 1.90; third, 1.43; fourth, 0.80. Pro- 

notum, length 0.90, width at base 1.60; 

bright red; disk black from just behind calli 

to basal margin and with a very slight in- 

dication of median vitta. Scutellum black; 

sternum and pleura red. Hemelytra black, 

very slightly shining; thickly clothed with 

fine dusky pubescence, hairs recumbent on 

apical half. Legs black with red coxae. 

Venter uniformly red and genital claspers 
black. 

FEMALE.—Length 5.60, width 2.00. Slight- 

ly larger and more robust than male, but 
similar in coloration. 

Known Distrisution. — Illinois, Indi- 

ana, Michigan, Minnesota, Ontario, Penn- 

sylvania, Wisconsin. 

Illinois Record.—NorrHern ILLrNors: 
Bolter, 19. 

insignis fraterculus Knight 

Platytylellus borealis Knight 

Platytylellus borealis Knight (1923d, p. 553). 

Not taken in Illinois; known from’ Al- 

berta, Maine, Manitoba, Michigan, Min- 

nesota, New York, North Dakota, Ontario, 

Vermont. 

Platytylellus rubellicollis Knight 

enue rubellicollis Knight (1923d, p. 

Not taken in Illinois; known from Brit- 
ish Columbia, Maine, Michigan, Minne- 
sota, Nebraska. Nymphs and adults of this 
species have been collected on the figwort 
(Scrophularia leporella), but it has not been 
proved that this plant is normally their host. 
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CAPSINI 

KEY TO GENERA 

1. Pronotum punctate, sometimes only 
very finely punctate but usually dis- 
tinctly so; strongly shining, calli 
usually prominent, figs. 152, 153.. 2 

Pronotum impunctate, or with fine 

aciculate punctures only......... 11 

\ hy hss 
Nt 

Fig. 152.— 4, head and pronotum of Neo/y- 
gus invitus; B, head and pronotum of Lygus 
oblineatus. 

Fig. 153.—Head and pronotum of Neodorus 
glaber. 

2. Second antennal segment clavate, fig. 
154; juga tumidly convex; vertex 
broad, transversely striolate on 
either side near eyes; short oval, 
convex, chiefly black species...... 
ie pt Pr ae ie Capsus, p. 138 

Second antennal segment linear or 
practically so, fig..155 322) eee 3 

3. Pronotum punctate between calli and 

posterior to collar..... “2323eeae 4 
Pronotum impunctate between calli 

and posterior to collar: .;/ 3295. 6 

4. Lateral margins of pronotum not cari- 
nate; form more elongate and sub- 
parallel........Xenoborus, p. 143 

Lateral margins of pronotum carinate 
or at least with a calloused line; 
form ovoid..... 

5. First antennal segment distinctly 
thicker than. second segment and 
both segments black; body color 
red and ‘black... A? ))23)).55 eee 
phe wit rhtin kab ah Tropidosteptes, p. 

First antennal segment _ slender, 
scarcely equaling thickness of sec- 
ond segment at apex; if body col- 
ored reddish, first and second an- 
tennal segments pale or yellowish. . 
nif poe a eee Neoborus p. 139 



September, 1941 

6. 

. First antennal 

KNIGHT: 

First and second antennal segments 
thickly clothed with heavy black 
pubescence, fig. 155; large red 
Species length: 8005s.) 2.4 o's 
BR I ot Coccobaphes, p. 138 

First antennal segment more sparsely 
clothed with pale pubescence, fig. 
156; size less than’7.50..2.../..°.:. 7 

Pronotum with lateral margins sharp- 
ly angulate, carinate near posterior 
angle; body red and black, fig. 159. 
Lee ee Neocapsus, p. 147 

Pronotum with lateral margins round- 
ed or angulate, but not carinate... 8 

Rostrum extending to fourth or fifth 
abdominal sternite; dorsum glab- 
fous) o. 2... a2 Platylygus;. p. 147 

Rostrum rarely extending beyond tips 
of hind coxae; if so, then dorsum 
Uistimetiy pubescent? 0. 6.5.5. 9 

Pronotum very finely punctate, fig. 
152.4; body integument more thinly 
chitinized, more fragile.......... 
1s ig a ee he i Neolygus, p. 154 

Pronotum coarsely, or at least dis- 
tinctly punctate, fig. 152B; body 
integument heavily chitinized..... 10 

. Second antennal segment distinctly 
more slender at base, fig. 162; lat- 
eral margins of pronotum angulate. 
Spe Ce Ce Re Lygus, p. 148 

Second antennal segment cylindrical, 
scarcely more slender at base, fig. 
158; lateral margins of pronotum 
TOUMGEE . 9 Mi 3 3c) Lygidea, p. 145 

segment thickened, 
numerous flattened 

hairs, fig. 172. .Neurocolpus, p. 181 
First antennal segment devoid of 

fattened airs. fie: 1700.05. esc. 12 

clothed with 

. Pronotum with two subexcavated, 
dull, black spots situated behind 
the callosities, fig. 170; first anten- 
nal segment clothed with long black 
JED (ate So €or 
et eee Paracalocoris, p. 176 

Pronotum without black spots, or 
with only superficial ones, and with 
first antennal segment without 
prominent, long, black setae; length 
of hairs on first antennal segment 
rarely exceeding thickness of seg- 

. Second antennal segment thickened; 

somewhat spindle shaped, fig. 171 
SADA oo eye ee Garganus, p. 181 
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16. 

18. 
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20. 
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Second antennal segment linear, or 
only very slightly thickened at tip, 
fie; GS scene oe ae eae reese 14 

Hind femora long, extending much be- 
yond tip of abdomen, and flattened, 
broadest before middle and more 
slender at iapex, Rants hae care: 

: .Phytocoris, p. 184 
Hind femora shorter, not or scarcely 

extending beyond tip of abdomen, 
11 ea oe! eae OLS AEE bE She 15 

First segment of hind tarsus dis- 
tinctly longer than third.......... 
Je ltd uy WO eee Stenotus, p. 175 

First segment of hind tarsus shorter 
Ena Ehe ChMERGE A dst oe dee eer oon es eee 16 

Dorsal surface distinctly pubescent, 
Cll tier LOG. ete an a artr eek 17 

Dareal surface glabrous, highly pol- 
islrecsnes WOias soa Pe At ee 20 

’. Body above and below clothed with 
silky or woolly pubescence....... 
ec ee ee Polymerus, p. 

Body clothed only with simple pubes- 
cence, exiever woolly wn) - M5... 18 

Head broad, eyes practically in con- 
tact with pronotal angles, hind 
margins of eyes somewhat flattened 
and forming an arcuate line with 
base of vertex, fig? 166.52. .2.... 
A ome a er Dichrooscytus, p. 165 

Head not unusually broad, eyes con- 
vex behind and well removed from 
pronotal angles, fig. 168.......... 19 

Thickness of fourth antennal segment 
almost equal to that of base of 
second segment; mesal length of 
collar subequal to thickness of 
fourth antennal segment, fig. 168. . 
ae ery Adeiphocoris, p. 174 

Fourth antennal segment distinctly 
thinner than base of second seg- 
ment; mesal length of collar dis- 
tinctly greater than thickness of 
fourth segment....Calocoris, p. 137 

Rostrum short, scarcely surpassing 
ANLELIOGEONAG ..) Co eae as easly 
BD ah area ee Poecilocapsus, p. 172 

Rostrum longer, at least reaching 
posterior margins of middle coxae. . 

Ble aan ee Horcias, p. 172 

Calocoris Fieber 

Calocoris norvegicus 

(Gmelin) is a European species now known 
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from Connecticut, Maine, Massachusetts, 

New Jersey, New York, Nova Scotia, Que- 

bec, where it occurs on grasses. 

Capsus Fabricius 

KEY TO SPECIES 

Second antennal segment strongly clavate 
on apical half, thickness nearly twice 
that of first-seoment, fig: 154.25. 2. =. 
Me a ec. ela ane Ten ahaa e ater, p. 138 

Second antennal segment only moderately 
clavate on apical half, thickness only 
slightly greater than that of first seg- 
CMGs tebe nee ne simulans, p. 138 

Capsus ater (Linnaeus) 

Cimex ater Linnaeus (1758, p. 447). 

Matve.—Length 5.70, width 2.60. Head 

width 1.43, vertex 0.75. Antennae, first seg- 
ment, length 0.65, thickness 0.13; second, 

| \ 

h i 
Fig. 154.—Capsus ater, 9. 

1.86, strongly clavate, greatest thickness 
0.22; third, 0.73, slender; fourth, 0.91. Pro- 
notum, length 1.21, width at base 2.03. Head 
and body uniformly black, moderately shin- 
ing; the pronotum shallowly, but rather 
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coarsely, punctate; clothed with pale to yel- 

lowish pubescence. 

Femace.—Fig. 154. Length 5.80, width 
3.10. Very similar to male in color, pubes- 
cence and punctation. 

The typical form of this species has 

black legs, variety tyrannus (Fabricius) 

(1794, p. 177) has yellow brown or reddish 
legs, and variety semiflavus (Linnaeus) 
(1767, p. 725) has the legs, head and pro- 
notum reddish. All three forms and their 
intergrades have been taken together in 
Illinois. All Illinois specimens with the red- 

dish head and pronotum are females. 

Foop PLtants.—Canada bluegrass (Poa 
compressa), couch grass (Agropyron rep- 

ens); occasionally other grasses, such as 

timothy (Phleum pratense). 

Known Distripution.—This European 

species is common throughout the eastern 

United States and Canada. 
Illinois Records.—One hundred fifteen 

males, 67 females and 1 nymph, taken May 

13 to Aug. 12, are from Algonquin, Amboy, 

Antioch, Aurora, Bloomington, Chicago, Des 

Plaines, East Dubuque, Edgebrook, Eliza- 

beth, Erie, Fort Sheridan, Frankfort, Free- 

port, Galena, Galesburg, Glendon Park, 

Glen Ellyn, Grayslake, Harvard, Havana, 

Joliet, Monticello, Normal, Oregon, Palos 

Park, Pecatonica, Rock Island, Savanna, 

Starved Rock State Park, Urbana, Willow 

Springs. 

Capsus simulans (Stal) 

Deraeocoris simulans Stal (1858, p. 186). 

This species is distinguished from ater 

(Linnaeus) by its more slender second an- 

tennal segment. It is a palearctic form that 

feeds on brome grass (Bromus inermis) and 

has been found in Alaska, Alberta, Iowa, 

Minnesota, Montana, South Dakota, 

Wyoming. Not as yet found in Illinois, but 

it should be taken here eventually. 

Coccobaphes Uhler 

Coccobaphes sanguinareus Uhler 

cates sanguinareus Uhler (1878, p. 
401). 

Apu ts.—Fig. 155. Length 7.50, width 
3.40. General color bright-red with a dusky 
space either side of hemelytral commissure; — 
membrane, first two segments of antennae, 

tibiae, and apices of tarsi, black; third an- 
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tennal segment pale; fourth segment fuscous. 

Foop PLants.—Sugar maple (Acer sac- 

charum) and occasionally red maple (4. 

eon 

age 

{ 

} 

i i 
Fig. 155.—Coccobaphes sanguinareus. 

rubrum); breeds most abundantly on sec- 

ond growth or young trees. 

Known DistripuTion.—Connecticut, 

Illinois, Indiana, Iowa, Maine, Massachu- 

setts, Michigan, Minnesota, New Hamp- 

shire, New Jersey, New York, North Caro- 

lina, Ohio, Ontario, Pennsylvania, Tennes- 

see, Vermont, Wisconsin. 

Illinois Records.—Nine males and 7 fe- 

males, taken May 24 to Aug. 9, are from 

Carbondale, Champaign, Elizabethtown, 

Hardin, Herod, Makanda, Urbana. 

Tropidosteptes Uhler 

Tropidosteptes cardinalis Uhler 

Uhler Tropidosteptes cardinalis 
404) 

Apu ts.—Length 5.50, width 2.60; gen- 

eral color bright red with antennae, tylus, 

legs except apices of front and middle fem- 

Ora, space on either side of commissure 

of hemelytra, and membrane, black. 

Foop Piant.—White ash (Fraxinus 
americana) and occasionally other species 

(1878, p. 
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of ash; occurs most frequently on young 
trees. 

Known DistripuTion.—Connecticut, 

Florida, Illinois, Iowa, Massachusetts, 

Michigan, Mississippi, New Hampshire, 

New Jersey, New York, Ohio, Ontario, 

Pennsylvania, Texas, Vermont. 

Illinois Records——Duveois: May 14, 
1916, 19; May 15, 1916, 2¢; May 21, 

(ONS: BOs Oss Mi ay-23, ORF eT ay 2 os 

May 24, 1917, . FRANKFORT: June 8, 
1933, Mohr & Townsend, 4 ¢ , 29, Heron: 

May 29, 1936, Ross & Mohr, 19. Ursana 

June 3, 1906, on elder, 19. 

Neoborus Reuter 

KEY TO-SPECIES 

1. Dorsum practically glabrous........ 2 
Dorsum strongly pubescent......... 8 

2. Rostrum attaining hind margins of 
middle coxae; a black line border- 
ing outer margin of radius and cury- 
ing mesad across apical area of cor- 
(Ue ea ee a palmeri, p. 141 

Rostrum not extending beyond pos- 
terior margin of mesosternum..... 3 

3. Antennae very dark brown; scutellum 
dark brown, basal angles pale; hem- 
elytra dark brown to pitch black, 
pale or yellowish at base of corium 
and embolium and on areas extend- 
ing along radius...... glaber, p. 140 

First antennal segment pale, rarely 
somewhat dusky: is. ¢2 440) 92.4004 

4. Dorsum uniformly black with cuneus 
pale, except apically, and mem- 
brane black; sometimes with a 
small pale spot at base of corium. . 

POR RIE 5 op eM geminus, p. 140 
Dorsum more or less pale, frequently 

marked with red; scutellum usually 

with some pale or yellow, but, if 
black, then membrane and cuneus 

5. Chiefly pale, with apical area of cor- 
pimereddisht cc) 3 ose eee. Hee 
...-amoenus var. amoenus, p. 140 

Chiefly black or very dark brown, 
aimost- black ore eo oss 6 

Membrane ese ney, paler on leony 

..amoenus var. scutellaris, p. 140 
Membrane entirely pales 4.40 ..0f 3: v 

i Very dark brown, almost black; lateral 
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and median vittae on pronotal disk, 
all of scutellum except basal angles 
and median line at base, and cor- 
ium, more or less pales. 2. tna 
_...amoenus var. signatus, p. 140 

Black; only cuneus and membrane 
palew i. scene athe eee aioe 

_..amoenus yar. atriscutis, p. 140 

8. First antennal segment black........ 9 
First antennal segment pale........ 11 

9. Scutellum very dark brown on either 
side of median line, basal angles 
paler; hemelytra translucent red- 
dish brown; cuneus colored similarly 
toicanuM.2 2 rufusculus, p. 143 

Scutellum testaceous, sometimes 
brownish on middle at base, never 
black with median line paler...... 10 

10. Second antennal segment yellowish 
brown, sometimes black near base; 
cuneus translucent yellowish to 
brownish.......canadensis, p. 141 

Second antennal segment uniformly 
black; cuneus clear and translucent 
2 Nie oh eats eae Et nee populi, p. 142 

11. Dorsum uniformly black, cuneus 
clear, legsmpalen ase tricolor, p. 143 

Dorsum more or less pale, scutellum 
always partly yellowish.......... 12 

12. Scutellum with a median black line 
extending from base to apex; female 
with embolium and outer margin of 
cortum black and inner apical angle 
of cortum dull yellow brown...... 
TGA Rei Ra Tk Pe vittiscutis, p. 142 

Scutellum yellow, sometimes dark at 
middle of base, but never with a 
median black line; female with 
inner apical angle of cortum black 
and embolium chiefly pale........ 
We RA BAT: ode pubescens, p. 141 

Neoborus geminus (Say) 

Capsus geminus Say (1832, p. 24; 1859, p. 
344) 

Aputts.—Length 4.80-5.30, width 2.20. 

General color deep black, shining; legs, first 

antennal segment and base of second, and 

cuneus except apex, pale; front of head 

usually with pale marks. 

Foop Priant.—White ash (Fraxinus 
americana). Usually occurs with amoenus 
(Reuter) during June. 

Known Distrinution.—Described from 
Indiana and since recognized from Illinois, 

Ohio, Ontario, New York. 
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Illinois Records. —GALEsBuURG: June 8, 

1893, 19. SHAWNEETOWN: May 27, 1928, 
TE risomalia 

Neoborus amoenus (Reuter) 

Tropidosteptes amoenus Reuter (1909, p. 48). 

Aputts.—Length 4.30-5.00, width 2.00. 
General color pale yellowish, marked with 

reddish and fuscous, and sometimes with 

black; pronotum with five to seven fuscous 

or reddish rays, clavus and apical area of 

corium marked with bright red, sometimes 

tinged with fuscous; apex of second antennal 

segment and sometimes third and fourth 

fuscous. 

The typical form of this species is mostly 

pale; darker specimens may be designated 

by varietal names. Of these, amoenus sig- 
natus (Reuter) (1909, p. 49) and scutellaris 

(Reuter) (1909, p. 49) and intergrading 

forms have been taken together in Illinois; 
variety atriscutis Knight (1929c, p. 10) has 

not yet been taken in the state. 

Foop PLants. — White ash (Fraxinus 

americana) and red ash (F. pennsylvanica), 

especially the latter. Nymphs occur on the 

trees from May to September; there are 

apparently two broods per year. 

Known DistrIiBUTION.—Common from 

Texas and Kansas northward to North Da- 

kota and eastward to the Atlantic Coast. 

Illinois Records.—Ninety-six males, 107 

females and 2 nymphs, taken May 24 to 

Oct. 2, are from Antioch, Chicago, De Soto, 

Dubois, Elizabeth, Elizabethtown, Evanston, 

Gibsonia, Glen Ellyn, Golconda, Harris- 

burg, Havana, Iroquois, Kappa, Keithsburg, 

Monticello, Mound City, Normal, Oregon, 

Pinkstaff, Quincy, St. Joseph, Savanna, 

Shawneetown, Starved Rock State Park, 

Ullin, Urbana. 

Neoborus glaber Knight 

Neoborus glaber Knight (1923d, p. 563). 

Mave.—Length 4.60, width 1.90. Prono- 

tum grabrous, shining, coarsely punctate, 

lateral margins sharply defined, but not 

prominently carinate; yellowish testaceous 
with a large, flaring, dark brown ray ex- 

tending from each callus to posterior margin. 

Hemelytra with emboliar margin slightly 
sinuate, widest behind middle; very dark 

brown to piceous, shining, coarsely and rath- 

er closely punctate, glabrous or with only a 

minute hair set in pit of coarse punctures; 
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area at base of corium and embolium, and 

areas extending for a space along radius, 

yellowish testaceous; cuneus yellowish 

translucent, apical half and area extending 

along inner margin to basal angle, fusco- 

brownish. Membrane and veins uniformly 

fuscous, a small pale spot bordering apex 

of cuneus. Legs pale yellowish; femora 

with two subapical brownish bands, these 

bands lacking on front pair. Venter yel- 

lowish, two subdorsal lateral lines dark 

brownish, genital segment brownish; fine, 

pale pubescence present on venter, hairs 

more prominent on genital segment. 

FEMALE.—Length 4.80, width 2.20. More 

robust than male and usually with pale areas 

broader; basal half of corium and more than 

basal half of cuneus yellowish. 

Foop Piant.—White ash (Fraxinus 
americana); often found associated with 

amoenus (Reuter). A single Illinois speci- 

men was taken on hickory (Carya sp.). 

Known DistrigsuTion.—Connecticut, 

Illinois, Iowa, Michigan, Minnesota, New 

York, North Dakota, Ohio, Ontario, South 
Dakota. 

Illinois Records.—NortHeErN ILLINOIS: 

1g. CHAMPAIGN: June 9, 1888, at light, 

C. A. Hart, 1 g. FRANKrForT: June 8, 1933, 

Mohr & Townsend, 2 ¢, 119. Oquawka: 

June 13, 1932, on Carya sp., H. L. Dozier, 

19. Raco: May 6, 1932, swamp, H. L. 

Dozier, 1. Urpana: May 16, 1887, C. 
Peeelart, » it. 

Neoborus palmeri Reuter 

Neoborus amoenus palmeri Reuter in Van 
Duzee (1908, p. 112). 

Apu ts.—Length 5.70, width 2.40. Gen- 
eral color pale yellowish with a brown 

shellaclike gloss; each callus with a trans- 

verse mark; line along lateral margin of 

pronotal disk, and usually a second one 

parallel to it, line along outer margin of 

radius which widens apically and crosses 

corium to inner angle of cuneus, fuscous 

to black; in pale specimens, black color 

showing only on corium; sides of pleura 

frequently black; apex of second anten- 

nal segment and entire third and fourth 

segments fuscous to black. 

Foop Prant.—White ash (Fraxinus 
americana) and probably other ash trees. 

Known Disrrisution.—lllinois, Minne- 

sota, New York, South Dakota. 

Illinois Records. — Beverty Hits: 
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Aug. 2,' 1920; Wij.” Gerhard, 1's, . eM. 

ELIZABETH: July 7, 1917, 1 ¢. FREEporT: 

july 4, 1917) Ie. 

Neoborus pubescens Knight 

Neoborus pubescens Knight (1917c, p. 81). 

Apu tts.—Length 4.60, width 1.70. Gen- 

eral color very dark brown marked with 

pale; clothed with prominent, erect pubes- 

cence; more coarsely punctured than in 

amoenus (Reuter). Pronotum, lateral mar- 

gins distinctly carinate only on anterior half; 

black with top of collar, rather wide me- 

dian stripe on disk, one and sometimes 

two rays behind each callus, pale yellow. 

Scutellum yellow, black at middle of base; 

mesoscutum black; sternum and_ pleura 

black; ostiolar peritreme pale; hemelytra 

pale; inner half of clavus, area along claval 

suture, large apical spot on corium and 

small area at edge of embolium, black; 

membrane mostly pale; in female, dark 

fuscous to black within cells and on areas 

margining veins; in male, dark fuscous ex- 

tending to include middle of membrane; 

venter black, sometimes less dark in female. 

Foop PrLiant.—White ash (Fraxinus 

americana); found developing only’ on 

young plants growing in the shade. 

Known DistriBpuTiIon.—lIllinois, Massa- 

chusetts, Michigan, New Hampshire, New 

York, Ohio, Ontario, Pennsylvania, Quebec. 

Illinois Record.—Patos Park: July 4, 

1910, W.}:. Gerhard, Lg, FM: 

Neoborus canadensis (Van Duzee) 

Tropidosteptes canadensis Van Duzee (1912, 
p. 486). 

Matce.—Length 4.70, width 2.00. Head 

width 1.08, vertex 0.41. Antennae with first 

segment black; second fusco-brownish, more 

nearly black at base, pubescence dusky, cylin- 

drical, constricted at base, nearly attaining 

the thickness of first segment; third fuscous; 

fourth fuscous. General color yellowish tes- 

taceous; clavus, apical area of corium, two 

subapical bands on hind femora, and calli, 

very dark brown; pronotal disk obscure 

brownish to fuscous on either side of me- 

dian line; base of scutellum at middle 

brownish, brown color somewhat notched by 

paler on median line; dorsum coarsely and 

rather closely punctate, clothed with erect, 

yellowish pubescence. 
Fremace.—Length 5.30, width 2.40; more 
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robust than male; dark color more brown- 

ish than black. 

Foop Piant.—White ash 

americana). 

Known DistripuTion.—lllinois, Iowa, 

Michigan, Minnesota, Ohio, Pennsylvania, 

Quebec, South Dakota, Texas. 

Illinois Records.—NorTHERN ILLINOIS: 

June, 39. FRANKFORT: June 8, 1933, on 

Fraxinus sp., Mohr & Townsend, 7 ¢,359@. 

Patos Park: June 19, 1909, A. B. Wolcott, 

1 4, rm. Rockrorb: June 11, 1933, Mohr & 

Townsend, 19. UrsBaNna: June 1, 1889, 

lite coe 

(Fraxinus 

Neoborus populi Knight 

Neoborus populi Knight (1929c, p. 4). 

Matve.—Length 4.20, width 1.70. Head 

yellowish; tylus, spot above each antennal 

socket, and mark either side of median line 

of frons, black. Rostrum, length 1.06, nearly 

attaining hind margin of sternum, yellowish, 

apex black. Antennae with first and second 

segments black, third brownish, fourth yel- 

lowish. Calli prominent, black, surrounded 

by yellowish, posterior half of disk black, but 

this not joined with black on calli; lateral 

margins of disk slightly sinuate, not dis- 

tinctly carinate. Body clothed with prom- 

inent, erect, pale pubescence, hairs longer 

Fig. 156.— Neoborus populi, 9. 
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and more prominent than in pubescens 

Knight. General color pale to yellowish, 

shaded with black; scutellum yellow, with- 

out vitta; calli, mesoscutum, inner apical 

half of clavus, all except apex of embolium, 

outer margin of corium exterior to radial 

vein, line extending across apical area of 

corium to inner angles, pleura, and sternum, 

black. Cuneus clear; membrane and veins 

very dark, almost black. Legs yellowish, 

apical halves of hind femora and bases of 

tibiae becoming almost black. 

FemMaALe.—Fig. 156. Length 4.60, width 
1.90. Very similar to male in pubescence 

and coloration, except black areas some- 

what reduced; hind femora each with two 

incomplete, subapical black annuli; mem- 

brane fuscous to almost black. 

Foop PLant.—Cottonwood (Populus 

sp.). 

Known DitstriBuTION.—Illinois. 

Illinois Records.—ILuinois: 124, 39. 

GaLeEsBurG: July 16, 1892,2¢,29. UR- 

BANA, BROWNFIELD Woops: July 19, 1926, 

Vera G. Smith, 1 ¢, 19, Kc; July 28, 1889, 

C) A. Hare 1 ee 

Neoborus vittiscutis Knight 

Neoborus vittiscutis Knight (1923d, p. 566). 

Mare.—Length 4.00, width 1.86. Head 
almost black; bucculae, and margins of juga 

and lora, paler. Rostrum, length 1.16, reach- 

ing to middle of intermediate coxae, pale, 

apex black; antennae pale except second 

segment, which is reddish or dusky apically. 

Pronotum coarsely punctate, with an erect, 

pale hair arising from each puncture; black, 

shining, spot on median line, an indistinct 

ray behind each callus, and carinate lat- 

eral margin, pale. Scutellum pale with a 

narrow, black area at base and a median 

black line, median line more slender apically; 

mesoscutum black, clothed with pale pubes- 

cence; sternum and pleura black. Hemely- 

tra with emboliar margins slightly sinuate; 

black, shining, coarsely punctate, slightly 
paler and somewhat translucent along claval 

veins at a spot near base of corium; cuneus 

pale translucent, apex with a narrow fus- 

cous area. Membrane uniformly fuscous, 

scarcely paler near apex of cuneus. Legs 

uniformly pale. 

FEMALE.—Length 5.00, width 2.30. An- 
tennae pale. Pronotal disk yellowish testa- 
ceous with a black line bordering lateral 

carina and an indistinct, fuscous line be- 
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hind outer margin of callus. Scutellum 

colored similarly to that of male, median 

black line broader near base. Hemelytra 

pale testaceous with embolium and outer 

margin of corium exterior to radial vein 

black and tip of embolium pale; membrane 

pale, areoles except small spot near basal 

angle of cuneus, veins, and area bordering 

areoles, dark fuscous. More robust than 

male and with pale areas broader. 

Foop PLant.—Ash (Fraxinus sp.). 

Known DistripuTion.—District of Co- 
lumbia, Illinois, Maryland, Mississippi, 

Missouri, Virginia. 

Illinois Records.—Darwin: 

1932, on Fraxinus americana, Dozier & 

Park, 19. ELIzABETHTOWN: June 22-24, 

1932, on Fraxinus americana, Ross, Dozier 

& Park, 1g,29. Harpin: June 5-9, 1932, 

on Fraxinus americana, H. L. Dozier, 5 2, 

39. Harrispurc: June 25, 1932, on 

Fraxinus americana, Ross, Dozier & Park, 

19. Karnak: June 23, 1932, on Fraxi- 

nus americana, Ross, Dozier & Park, 29. 

Litty: June 11, 1914, Mackinaw River, 
1g,19. Wittow Sprincs: June 27, 1909, 
A. B. Wolcott, 1 ¢, FM. 

July 23, 

Neoborus tricolor (Van Duzee) 

Tropidosteptes tricolor Van Duzee (1912, 
p- 487). 

Apu tts.—Length 5.70, width 2.80. An- 
tennae pale, second segment pale with apex 

fuscous. Dorsum rather coarsely punc- 

tured, with an erect, prominent, pale hair 

arising from each puncture. General color 

black with rostrum except apex, legs, ostio- 

lar peritreme, and cuneus, pale; front of 

head reddish to brownish. 
Known Distrisution.—Described from 

New Jersey, and since recognized only from 

Illinois, Indiana, Mississippi, Missouri. 

Illinois Records.—Ursana: Aug. 9, 
1920, J. R. Malloch, 1¢. Vienna: June 
14, 1934, DeLong & Ross, 19. 

Neoborus rufusculus Knight 

Neoborus rufusculus Knight (1923d, p. 564). 

Aputts.—Length 4.60, width 1.86. Gen- 

eral color of head yellowish; tylus, median 

line of front and joining arc above, and 
juga except sutural margins, blackish. An- 

tennae, first segment black; second fusco- 

blackish; third and fourth fuscous. Prono- 

tum, length 0.94, width at base 1.69; coarse- 
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ly and rather closely punctate, shining, 
clothed with erect, pale yellowish pubes- 

cence; brownish black; collar, median line 

of disk that narrows near basal margin, 

spot behind outer angle of each callus, and 

slender basal margin, yellowish testaceous; 
carinate lateral margins of disk only mod- 

erately distinct, slightly more sulcate than 

in canadensis (Van Duzee). Scutellum 

coarsely punctate, clothed with erect, yellow- 

ish pubescence; brownish black, median line 

and basal angles paler; mesoscutum brown- 

ish with prominent pubescence. Sternum 

brownish black, median line yellowish, 

pleura blackish, clothed with prominent pu- 

bescence; ostiolar peritreme pale. Hemely- 

tra, emboliar margins nearly straight, but 

curved at each end; reddish brown, trans- 

lucent, darker on clavus bordering scutellum 

and commissure; rather coarsely and closely 

punctate, shining, clothed with prominent, 

erect, yellowish pubescence; cuneus reddish 

brown, translucent, scarcely paler at base. 

Membrane and veins fusco-brownish, a 

small pale spot bordering apex of cuneus. 

Legs yellowish; apical half of hind femora, 

somewhat on apex of middle pair, base 

of tibiae and somewhat on middle of hind 

pair, blackish; apices of tarsi fuscous. Ven- 

ter blackish; ventral surface except on geni- 

tal segment, yellowish; pubescence pale. 
Foop PrLant.—Ash 

cana). 

KNowNn , Minne- 

sota, Mississippi, New York, Texas. 

Illinois Record.—Wuire Pines For- 
EST STATE Park: June 4, 1933, Ross & 

Townsend, | 2. 

(Fraxinus  ameri- 

Xenoborus Reuter 

KEY TO SPECIES 

1. Membrane pale or, if fuscous, paler on 
iI Shieh ae Leh be ee 2 

Membrane uniformly fuscous or black. 3 

2. Dorsum uniformly pale greenish yellow, 
fuscous along commissure of hemely- 
traslencth:GAUl o£ Wsaccu ie st 
peu winee eae ae commissuralis, p. 144 

Dorsum with black areas broader; calli, 
spot either side of median line on 
pronotal disk, clavus except along 
claval vein, and spot on apical area 
of corium, very dark fuscous, almost 
black; membrane fuscous, with an 
oval spot on middle of apical half; 
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within areoles, distinctly paler; 
length? 5200. o.k..5a plagifer, p. 144 

Posterior tibiae uniformly pale; femora 
pale or only rarely dusky near apex; 
embolium and basal half of cortum 
pale in both sexes. ..neglectus, p. 144 

Posterior tibiae fuscous, almost black 
near base; posterior femora black 
apically or with dark color forming 
two bands; embolium and basal half 
of corium pale in some female speci- 
INENSS eee ee: eee pettiti, p. 145 

Ww 

Xenoborus commissuralis Reuter 

Xenoborus commissuralis Reuterin Van Duzee 

(1908, p. 112). 

Aputts.—Length 6.40, width 2.30. Gen- 
eral color uniformly pale greenish, becom- 

ing yellowish after death; antennae, a 

narrow streak along commissure of hemely- 

tra, tips of tarsi, and tip of rostrum, very 

dark fuscous, almost black; membrane pale 

translucent; brachium and a streak beyond 

apex of larger areole dusky. 

Foop PLant.—Black ash (Fraxinus 

nigra) ; occurs during July and August. 

Known Distrisution.—lllinois, Iowa, 

Minnesota, New York, Nova Scotia, On- 

tario, Quebec. 

Illinois Records——NorTHERN ILLINOIS: 

14,49. Gavespurc: July 16, 1892, 29. 

Xenoborus plagifer (Reuter) 

Tropidosteptes plagifer Reuter (1909, p. 51). 

Aputts.—Length 5.00, width 1.90. Gen- 
eral color pale yellowish testaceous; anten- 

nae, calli, male usually with a spot either 

side of median line on pronotal disk, clavus 

except claval vein, and spot on apical area 

of corium, very dark brown, almost black; 

scutellum yellow; membrane fuscous, with 

an oval spot on middle of apical half, 

and area within areoles, distinctly paler; 

female with pale areas broader, infuscation 

on apical half of membrane forming a ray 

at either side behind areoles. Male clas- 

pers as in fig. 157. 

Foop PLant.—Black ash (Fraxinus ni- 

gra); occurs during August and September. 

Known Distripution.—Illinois, Minne- 

sota, New York, Ontario, Wisconsin. 

Illinois Records—NortTHERN ILLINOIS: 

24,69. GaLesBurc: Sept. 12, 1888, 2 2, 
20 a Ye 
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Xenoborus neglectus Knight 

Xenoborus neglectus Knight (1917c, p. 82). 

Mave.—Length 5.40, width 2.10. Gen- 
eral color black with pale areas; antennae 

almost black, paler on base of first segment; 

head with lower half of face fuscous; front 

pale, flecked with reddish; carina and a 

small median dash at middle of vertex al- 

most black. Pronotum not carinate, punc- 

tation and pubescence nearly as in plagifer 

(Reuter); collar and large median spot 

or ray on disk white or pale yellow; pale 

ray extending from outer angle of callus 

NEGLECTUS 

Fig. 157 Male left 
Xenoborus. 

genital claspers of 

along lateral margin of disk to basal angle; 

scutellum pale yellowish, mesocutum almost 

black. Hemelytra very dark brown, almost 

black; embolium, basal angle of corium and 

cuneus, pale translucent; membrane uni- 

formly fuscous. Legs pale yellowish; hind 

femora sometimes dusky near apices, but 

never distinctly banded. Claspers as in fig. 

Sie 
Femace.—Membrane slightly paler on 

middle; a black ray present behind each 

callus; lateral margin and basal angle of 

disk remaining yellowish. 
Foop PLants.—Occurs during June and 

probably breeds on black ash (Fraxinus 

nigra). Found on pignut (Carya glabra) 

in Illinois. 
Known Distripution.—lIllinois, Michi- 

gan, New York, Ohio, Ontario. 

Illinois Record.—East DusuaueE: June 
1, 1933, on Carya glabra, Ross & Townsend, 

24,89. 
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Xenoborus pettiti (Reuter) 

Tropidosteptes pettiti Reuter (1909, p. 50). 

Apvutts.—Length 5.70, width 2.10. Gen- 
eral color black; scutellum yellow; some- 

times with embolium, basal half of corium, 

and all of cuneus except apex, pale; front 

of head and pronotal disk sometimes red- 

dish; lateral margins and basal angles of 

disk never so pale as median line, except in 

teneral specimens killed before any black 
color develops on pronotum; legs pale, with 

posterior femora almost black apically, or 

with dark color forming two subapical 

bands. Male claspers as in fig. 157. 

Foop PLtant.—White ash (Fraxinus 

americana) ; occurs during May and June. 

KNown DistrisuTion.—lowa, Kansas, 

Minnesota and eastward. 

Illinois Records.—NortTHERN ILLINOIs: 

1g. ALGONQUIN: June 12, 1897, 19 ; June 

29, 1907, W. A. Nason, 1 ¢, 19. CuHicaco: 

June 5, 1908, at light, W. J. Gerhard, 1 ¢, 

FM. FRANKFoRT: June 8, 1933, Mohr & 

Townsend, +9. Patos Park: June 20, 

1909, at light, W. J. Gerhard, 4¢, FM. 

Ursana: May 19, 1889, C. A. Hart, 1 ¢@ ; 

May 31, 1889, C. A. Hart, 19. Wuite 
Pines Forest State Park: June 4, 1933, 
Ross & Townsend, 1 9°. 

Lygidea Reuter 

EASE ECTIES 

1. Rostrum scarcely attaining posterior 
margin of intermediate coxae...... Bs 

Rostrum reaching to near apices of hind 
ce Nee Eee Sse ns Soe ica! «toss 4 

ht Length of first antennal segment equal 
to width of vertex plus one-half dor- 
sal width of an eye; hemelytra with 

pubescence chiefly suberect, set 
moderately close; cuneus chiefly pale, 
red only along inner margin and at 
21 bo Gone ae a eed viburni, p. 145 

Length of first antennal segment less 
than or scarcely greater than width 
PUMVCKteks Arete 5 ole No. vk. 3 

3 Second antennal segment provided 
with several erect hairs that in length 
exceed thickness of segment; length 
SUES ee os stacy Soe rosacea, p. 145 

Second antennal segment provided only 
with short hairs that in length are 
less than thickness of segment; 
length 5.60-5.90....... salicis, p. 146 
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4. Color orange red with basal margin 
of pronotum and variable areas of 
outer margins of hemelytra fuscous 
to almost black.......mendax, p. 146 

Color chiefly fuscous to almost black 
with ground color pale to greenish, 
never reddish. .......obscura, p. 145 

Lygidea rosacea Reuter 

ie ae rubecula rosacea Reuter (1909, p. 
16). 

Mave.—Length 6.70, width 2.00. Head 

width 1.26, vertex 0.63. Rostrum, length 

1.85, reaching to middle of intermediate 

coxae. Antennae, first segment, length 0.60; 

second, 2.10, pubescence dense and _ inter- 

mixed with several erect hairs which in 

length exceed thickness of segment; third, 

0.88; fourth, 0.57. Hemelytra densely 
clothed with closely appressed, golden yel- 

low pubescence; clavus and apical half of 

corium fuscous to black, basal half of corium 

and embolium yellowish translucent. Cuneus 
red with a yellowish area at base and ex- 

tending to middle along outer margin. 

FEMALE.—Length 6.50, width 2.60. Head 
width 1.34, vertex 0.68. Antennae, first seg- 

ment, length 0.60; second, 1.90; third, 0.80; 

fourth, 0.60. Dorsum chiefly red, although 

in dark forms clavus and apical half of cor- 

ium becoming infuscated. 

Foop PLant.—Sandbar willow (Salix 

longifolia). 

Known Distripution. — Illinois, Iowa, 

Minnesota, Ohio, South Dakota. 
Illinois Records.—Fifteen males and 32 

females, taken June 1 to July 7, are from 

Champaign, Chicago, Elizabethtown, Free- 

port, Grand Tower, Grayslake, Iroquois, 

Kampsville, Keithsburg, New Milford, Pike, 

Prophetstown, Savanna, Urbana, Vienna, 

Willow Springs. 

Lygidea viburni Knight 

Lygidea viburni Knight (1923d, p. 569). 

No Illinois specimens; known from 

Massachusetts, New Hampshire, New 

York. Breeds on nannyberry (Viburnum 

lentago). 

Lygidea obscura Reuter 

Lygidea rubecula obscura Reuter (1909, p. 46). 

Mate.—Length 6.00, width 2.20. Smaller 

and darker colored than rubecula (Uhler). 
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General color dark fuscous to black with 

genae, apices of juga, median line on frons, 

median line and slender area along basal 

margin of pronotum, lateral margins and 

apical two-thirds of median line of scutel- 

lum, thoracic sternum, and lower half of 

abdominal venter except on genital segment, 

coxae, basal halves of femora, and tibiae ex- 

cept base and apex, pale to yellowish; cuneus 

pale translucent, inner half reddish, apex 

dark red to almost black. 

FemMALE.—Length 6.00, width 2.40; very 

similar to male, but with dark areas smaller. 

General color yellowish to brownish, dark- 

ened with fuscous; head yellowish with 

bases of juga, and broad mark on frons 

either side of median line, black; pronotum 

brownish, a broad black line at either lateral 

margin and a black ray behind callus on 

either side of pale median line; hemelytra 

rather uniformly fusco-brownish; hind fe- 

mora with very dark brown bands before 

apices, anterior face more or less_ black 

on apical half. 

Foop Prant.—Black willow (Salix 

nigra). 

Known DistriBpuTION.—Illinois, Michi- 

gan, New York, Nova Scotia, Ontario, 

Pennsylvania. 

Illinois Records.—Eleven males and 11 

females, taken June 3 to July 5, are from 

Champaign, Chicago, Grand Detour, 
Homer, Kampsville, Keithsburg, Mount 

Carmel, Rockford, Urbana, Warsaw, White 

Heath. 

Lygidea salicis Knight 

Lygidea salicis Knight (1939a, p. 22). 

Mate.—Length 5.60, width 2.20. Ros- 
trum pale, apex black. Antennae with first 

segment black, slender apex pale; second 

fusco-brownish, basal one-fourth black, pu- 

bescence rather short and recumbent; third 

fuscous; fourth almost black. Pronotum 

with disk punctate, transversely rugulose; 

black, collar except behind eyes, median line 
of disk, two blotches behind outer halves 

of calli, disks of calli, narrow area along 

basal margin, and dorsal margin, pale; ven- 

tral one-third of propleura pale. Scutellum 

pale with a wedge-shaped, very dark brown 

mark on either side of median line, meso- 

scutum black. Hemelytra very dark brown, 

embolium except apically, cuneus except red- 

dish spot on apex, pale translucent. Mem- 

brane uniformly dark fuscous, less dark on 
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area bordering apex of cuneus; veins pale. 

Clavus and corium clothed with pale to sil- 

very, somewhat silky pubescence. Ventral 

surface white to yellowish; a broad, lateral, 

longitudinal stripe on thoracic pleura and 

sides of venter, reddish brown to black. Legs 

pale; hind femora with two subapical red- 

dish brown annuli; tibial spines yellowish; 

apical segment of each tarsus fuscous. 

Femae.—Length 5.90, width 2.30. Very 

similar to male in color and pubescence, but 

pale area on disk of pronotum broader. 

Foop PLANtT.—Peach-leaved willow (Sa- 

lix amygdaloides). 

Known DistrispuTion.—lIllinois, Michi- 

gan, Minnesota, Ontario. 

Illinois Record.—GALeEna: 

1932, Dozier & Mohr, 14,19. 

June 30, 

Lygidea mendax Reuter 

Apple Redbug, fig. 158. 

Lygidea mendax Reuter (1909, p. 47). 

While not as yet collected in Illinois, this 

bright, orange red species undoubtedly will 

be found along the Rock River and vicinity. 

Fig. 158.—Lygidea mendax, 9. 
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This assumption is based on the fact that 

mendax has been collected near Davenport 

and Bentonsport, Iowa. Occurs on haw- 

thorn (Crataegus sp.), American crabapple 

(Pyrus coronaria), cultivated apple (Pyrus 

malus) and to some extent on cultivated 

quince (Cydonia oblonga). This insect is 

now regarded as a serious pest on apples 

in New York, Pennsylvania and Michigan. 

Known from Connecticut, Indiana, Iowa, 

Maine, Michigan, New York, Nova Scotia, 
Ohio, Ontario, Pennsylvania. 

Neccapsus Distant 

Neocapsus cuneatus Distant 

Neocapsus cuneatus Distant (1893, p. 438). 

Mave.—Length 4.80, width 2.60. Head 

width 1.17, vertex 0.52. Rostrum, length 

1.73, reaching to apices of middle coxae. 

Fig. 159.— Neocapsus cuneatus, °. 

Antennae very short, black, with fine pu- 

bescence; first segment, length 0.47; second 

1.38, cylindrical, slightly more slender near 
base; third, 0.56; fourth, 0.35. Pronotum, 

length 1.25, width at base 2.25; finely, shal- 

lowly punctate. Scutellum transversely 

rugulose, orange red, rarely partly black. 

Dorsum practically glabrous; hemelytra 
with minute pubescence in some of the shal- 

low punctures. General color black; prono- 
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tum, except calli and basal angles, femora, 

and sometimes cuneus, red; head yellowish 

to red; tylus usually darker. 

FEeMALe.—Fig. 159. Length 5.60, width 
2.80. More robust than male and usually 
with red areas broader; pronotum, scutel- 

lum, cuneus, femora and ventral surface of 

body orange to red; basal area of corium us- 

ually pale; tibiae and second antennal seg- 

ment largely pale. 

Foop PLtant.—Post oak (Quercus stel. 

lata), according to Dr. H. G. Johnston. 

Known Distripution. — Arizona, IIli- 

nois, Mississippi, Missouri, North Carolina, 

Oklahoma, Texas; Mexico. 

Illinois Records——Dusois: May 15, 

1OU7,- tos May 225 1917, 1 & 3s Mayes: 

1917, 24,79 3 May 24; 1917,4¢,3°9:. 

Platylygus Van Duzee 

Platylygus luridus (Reuter) 

Lygidea rubecula var. lurida Reuter (1909, 
p. 46). 

Mace.—Fig. 160. Length 6.50, width 

2.40. Minutely pubescent; dorsum practi- 

Fig. 160.— Platylygus luridus, &. 
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cally glabrous. General color pale yellow- 

ish brown; hemelytra translucent; collar 

and tip of scutellum pale to white; apex and 

inner half of cuneus, brachium, disk of 

scutellum, apices of femora, and area on 

venter, somewhat reddish; third and fourth 

antennal segments infuscated; apex of ros- 

trum piceous; membrane fumate or pale 

brownish. 

FEeMALE.—Length 7.00, width 2.70; more 

robust than male, but otherwise very simi- 

lar in structure and coloration. 

Foop PLant.—White pine (Pinus stro- 

bus). The nymphs are yellowish with a 

tinge of brownish, and thus very closely 

match the color of the bud scales of their 

host plant. 

Known DistrisuTion. — Illinois, 

Hampshire, New York. 

Illinois Record. — NortTHERN ILLINOIS: 

Wo. 

New 

Lygus Hahn 

KEY- TO SPECIES 

1. Length of second antennal segment 
less than width of head; body 
ovate, robust, yellowish brown to 
dark reddish brown, darkened with 
fuscous. 2 oss rubicundus, p. 153 

Length of second antennal segment 
greater than width of head........ 2 

Basal carina of vertex lacking in mid- 
dle, visible only at corners of eyes: 
green or greenish yellow, preserved 
specimens fading to dull yellowish; 
Y-shaped fuscous mark formed by 
anal areas of membranes; usually 
with a longitudinal cloud distad of 

i) 

AKeOleSat we eae pabulinus, p. 153 
Basal carina of vertex entire; various- 

ly: cologedh. ein soa ante cones eee 3 

3. Rostrum just attaining posterior mar- 
gins of middle coxae; scutellum 
bright yellow or green............ 
NG wastage (ocr eam campestris, p. 154 

Rostrum reaching to or slightly be- 
youd hind: ¢oxacy..: 5. soe 4 

4. tind tibiae deep black. |; 2a 
Pe ie Beet 2A atritibialis, p. 152 

Hind tibiae more or less pale neon ee 5 

in Color chiefly pale or green, sometimes 
with darker markings............ 6 

Color yellowish brown to black, or 
CCeTAVGIITS Ton YA Renee 2 RS RRP Dy 8 
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6. Tibiae uniformly pale greenish, with- 
out bands at base; eyes large; color 
of body chiefly green. .apicalis, p. 154 

Tibiae spotted, often with red and- 
black bands at base. +. = 2a fi 

7. Rostrum almost, but not quite, reach- 
ing tips of hind coxae; abdomen uni- 
formly green; area along claval vein 
and spot on apical area of corium 
fuscous<:i¢2 9 oe eee elisus, p. 152 

Rostrum attaining or slightly exceed- 
ing apices of hind coxae; abdomen 
marked with black; hemelytra of 
female uniformly pale, of male 
darkened with red and black...... 
ight: ae ee hesperus, p. 151 

8. Hemelytra black and irregularly mot- 
tled with greenish yellow; head and 
anterior part of pronotum yellowish 
green, usually with two black rays 
behind.each callus: ..-) 2a 
See ht Las ie ae plagiatus, p. 153 

Hemelytra sometimes dark but not 
mottled with pale spots; head and 
pronotum not colored as above.... 9 

9. Length 6.50-7.30; nearly glabrous, 
strongly shining. . vanduzeei, p. 150 

Length 4.80-6.30; distinctly pubes- 

10. Second antennal segment three times 
as long as first segment; frons uni- 
formly yellowish, without black 
lines; length 6.00-6.30. .frisoni, p. 151 

Second antennal segment less than 
three times as long as first segment; 
frons with median line dark; length 
5.005.502 Ges oblineatus, p. 148 

Lygus oblineatus (Say) 

Tarnished Plant Bug 

Capsus oblineatus Say (1832, p. 21). 

This species has passed in American liter- 

ature under the name Lygus pratensis (Lin- 

naeus) for many years. It differs, however, 

from the European pratensis in the struc- 
ture of the right genital clasper, fig. 161; 

oblineatus is darker in color and has def- 

inite stripes. 

Aputts.—Fig. 162. Length 4.90—5.50, 
width 2.50; ovate. General color shining, 

yellowish brown with more or less blackish 

marking, or reddish brown and _ fuscous 

areas; pronotum with yellowish and blackish 

rays; scutellum margined with blackish 

leaving a Y- or heart-shaped yellowish 
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PRATENSI/S VANDUZEE/ 

{) 
OBLINEATUS PABUL/INUS 
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HESPERUS BEISUS, 

y ae a L= 

a, 
lee 

al \ 

PLAG/IATUS RUBICUNDUS 

CAMPESTRIS APICAL/S 

Fig. 161.— Male genital claspers of Lygus. A, left clasper, lateral aspect; B, left clasper, dorsal 
aspect; C, right clasper, mesal aspect. 

central area; hemelytra reddish brown or 

blackish, streaked with yellowish or gray. 

The amount of black on the dorsum varies 
greatly. 

The very dark extremes in which the 

black predominates belong to the variety 

strigulatus (Walker) (1873, p. 94). Both 

extremes and their intergrades have been 

collected together throughout Illinois. 

Known DistriputTion.—This is the com- 
monest species of the family Miridae in the 
eastern United States and is found every- 

where frequenting many kinds of plants. It 

is a pest on nursery stock, ornamental plants 

and cultivated crops. The adults hibernate 

chiefly under leaves on the ground; many 

also hibernate in mullein rosettes. 

Illinois Records.—Five hundred eighty- 
five males and 453 females, taken Jan. 24 to 

Nov. 13, are from Albion, Algonquin, Al- 

lerton, Alton, Alto Pass, Amboy, Antioch, 

Apple River Canyon State Park, Auburn 

Park, Beach, Beardstown, Beverly Hills, 

Bloomington, Bluff Springs, Borton, 

Browns, Bureau, Cache, Calvin, Carbon- 

dale, Carthage, Cary, Champaign, Charles- 

ton, Chester, Chicago, Custer Park, Cy- 

press, Danville, Darwin, Decatur, Delavan, 

De Soto, Dixon, Dolson, Dubois, East Cape 

Girardeau, East Dubuque, Effingham, E1- 
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Elizabeth, Elizabethtown, Erie, chorn, 

Ernst, Evanston, Fairmount, Farmer City, 

Fountain Bluff, Fox Lake, Frankfort, Ful- 

ton, Galena, Galesburg, Georgetown, Giant 

City State Park, Glencoe, Glen Ellyn, Glen- 
Golconda, Grand Detour, Grand view, 

r 
tI 

i, 

Se. 

Fig. 162.—Lygus oblineatus. 

Tower, Grand View, Grayville, Hamilton, 

Hardin, Harrisburg, Harvard, Hatton, Ha- 

vana, Henry, Herod, Hillsboro, Hillsdale, 

Homer, Horseshoe Lake, Iroquois, Joliet, 

Kampsville, Kankakee, Kansas, Kappa, Kar- 

nak, Keithsburg, Lawrenceville, Lima, 

Litchfield, Mahomet, Makanda, Marshall, 

Mason City, Maywood, McClure, Metrop- 

olis, Milford, Monmouth, Monticello, 

Mounds, Mount Carmel, Mount Carroll, 

Muncie, New Columbia, New Milford, 

Normal, Oak Lawn, Oakwood, Olive 

Branch, Ozark, Palmer, Palos Park, Paris, 

Parker, Patoka, Pekin, Philadelphia, Pu- 

laski, Quincy, Riverdale, River Forest, 

Rockford, Rock Island, Rockton, St. Anne, 

Savanna, Savoy, Seymour, Shawneetown, 

Sheldon, Sherman, Sparland, Springfield, 

Starved Rock State Park, Temple Hill, Un- 

ion County State Forest, Urbana, Vienna, 

Ware, Warsaw, Watseka, Waukegan, 

West Union, White Heath, White Pines 
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Forest State Park, Willow Springs, Wood- 
stock, York, Zion. 

Lygus vanduzeei Knight 

Lygus vanduzeei Knight (19174, p. 565). 

Mate.—Length 7.10, width 3.30. Head 

width 1.25, vertex 0.50. Rostrum, length 

2.93, just attaining posterior margins of 

hind coxae, yellowish brown, apex blackish. 

Antennae, first segment, length 0.85, red- 

dish brown to black; second, 2.22, reddish 

brown, apex blackish; third, 1.31, blackish, 

narrow pale area at base; fourth, 1.00, 

fuscous; all segments with fine pubescence. 

Pronotum, length 1.70, width at base 2.82; 

nearly glabrous, strongly shining, punctures 

deep and irregularly placed; a small black 

spot present behind each callus, usually two 

in darkest specimens; basal angles with a 

black spot just inside the narrow, pale mar- 

gins; in darkest specimens, dark lines ex- 

tending along lateral margins of disk; a 

small black spot present just above coxai 

cleft; dark specimens have dark brown rays 

behind black spots on disk. Scutellum 

transversely rugose and sparsely punctate; 

yellowish brown, with apex and dash on 

either side at base paler. Hemelytra strong- 

ly shining, with minute pubescence, nearly 

glabrous; punctures coarse and deep, some- 

what crowded; color rich dark brown, dark- 

er on clavus and at apex of corium; claval 

vein and cubitus pale; embolium translucent 
yellowish except at apex; cuneus translucent 

yellowish, dark brownish to blackish at 

base and on extreme apex. Membrane 

fuliginous, a pale spot present in center and 

on either side just behind apex of cuneus; 

veins at apices of cells and in area border- 

ing apex of cuneus also pale. Legs yellow- 

ish brown, apical halves of posterior femora 

brownish to blackish, with two pale rings 

near each apex; tibiae greenish yellow, each 
apex and spines dark brownish, a dark spot 

on base and, in some cases, a dark stripe; 

tarsi dark brownish, tips blackish. Venter 

yellowish brown, a dark brownish, longi- 

tudinal stripe on either side; some speci- 

mens brownish beneath, thus forming a 

pale stripe beneath dark lateral one. Genital 

claspers, fig. 161, typical for this group, but 

shape of claw on right clasper and internal 
arm on left distinguishes this species. 
FEMALE.—Length 6.70; width 3.40; more 

robust than male, but very similar in color 

and general structural characters. 
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Foop PLant.—Goldenrod (Solidago can- 

adensis and perhaps other species of the 

genus). The adults hibernate and come 
forth in early spring to feed on the tender 

goldenrod plants. The eggs are doubtless 

inserted in the goldenrod stems where the 
nymphs appear and feed during July. In 

New York, most of the adults mature by 

the middle of August, and continue to feed 

until the cool September nights make them 
seek hibernation quarters. 

Known Distrisution.—lllinois, Iowa, 

Minnesota, Ontario, Wyoming and east- 

ward, perhaps everywhere its host plant 

grows freely. 
Illinois Records.—NortTHERN ILLINOIS: 

1¢. AppLte River CANYON STATE PARK: 

July 11, 1934, DeLong & Ross, 16, 29. 

GALEsBuRG: Sept. 13, 1888, 19. Rock 

IsLAND: May 19, 1934, Ross & Mohr, 1 ¢. 

SAVANNA: June 13, 1917, 19. WHITE 

Pines Forest STATE Park: July 12, 1934, 
DeLong & Ross, 1 g. 

Lygus frisoni new species 

This is to be distinguished from oblineatus 

(Say) by its larger size and longer second 

antennal segment; it is smaller than vandu- 

zeei Knight, but the second antennal segment 

is relatively longer than in that species. 

Mate.—Length 6.10, width 3.00. Head 

width, 1.18, vertex 0.48; yellowish without 

dark marks, collum black. Rostrum, length 

2.60, extending to tips of hind coxae, yellow- 

ish, apex black. Antennae, first segment, 

length 0.73, yellowish brown, becoming 
blackish beneath; second, 2.20, brownish, 

apical one-fourth -black; third, 1.04, black; 

fourth, 0.91, black. Pronotum, length 1.38, 

width at base 2.38; disk rather coarsely 

punctate; yellowish brown; two small spots 

present behind each callus, large spot at 

either basal angle, and ray behind top of 
coxal cleft, black. Scutellum pale to yellow- 

ish, darker on median line at base; coarsely 

punctate; transversely rugulose. Hemelytra 
punctate, with rather fine pubescence, this 

pubescence more distinct than in vanduzeei; 
pale translucent yellow; apical area of co- 

rium and area on middle of clavus fuscous 

to black. Cuneus pale, translucent; extreme 

tip black. Membrane dark fuscous, veins 

yellowish; marginal spot beyond tip of cu- 

neus and basal half of cells clear. Venter 
very dark brown with a broad lateral, lon- 
gitudinal, yellowish stripe. Legs yellowish 
brown; apical half of each hind femur very 
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dark brown, with three rather irregular, 

pale fasciae on anterior aspect; tibiae pale; 

spot at base and elongate mark just beneath 
black. Genital claspers rather similar to 

those of vanduzeet. 

Holotype, male.—Urbana, IIL: 

1932... He eison. 

Paratype. —Same data as for holotype, 

a 

Sept. 

Lygus hesperus Knight 

Legume Bug 

Lygus elisus hesperus Knight (19174, p. 
575) 

Mace.—Length 6.50. Head width 1.22, 

vertex 0.45. Rostrum, length 2.68, slightly 

exceeding posterior margin of hind coxae. 

Antennae, first segment, length 0.65, pale 

reddish brown, fuscous on ventral side; sec- 

ond, 2.11, reddish, apex and ventral side at 

base very dark brown; third, 1.00, dark red- 

dish brown to fuscous; fourth, 0.63, fuscous. 

Pronotum, length 1.34, width at base 2.30; 

yellowish; outer half of calli and a small 

round spot behind each inner margin, a spot 

within basal and anterior angles of disk, and 

a small spot behind coxal cleft, black. Hem- 

elytra more pallid than yellowish; apex of 

clavus and suture, apical half of corium, 

and tip of embolium, reddish or marked 

with red; cuneus with inner margin and 

apex reddish. Membrane pale, faintly 

shaded with brownish in areas bordering 

veins, a darker mark at inner apical angles 

of larger areoles. Legs yellowish, more or 

less shaded with reddish; two annuli present 

near apex of each femur; tibiae yellowish, 

apices reddish, spines black. Venter fuscous 

beneath, sides yellowish. Genital claspers 

as in fig. 161. 

FEMALE.—Length 6.40. More uniformly 

yellowish than male, pronotum entirely yel- 

low except for a small black dot behind 

inner margin of each callus; hemelytra uni- 

formly pallid, without reddish; markings on 

femora more reduced than in male; venter 

yellow. Rostrum attaining or slightly ex- 

ceeding posterior margins of hind coxae. 

Foop PLiants.—This species is an im- 

portant pest of beans and alfalfa in Idaho 

and Utah and on cotton in Arizona. Shull 

(1933) has published a work on the biology 
and economic status of this species and has 

given it the common name “legume bug.” 

Known DistriputTion.—This is a west- 
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ern species that finds its eastern limits of 

distribution in Illinois, Iowa, Michigan and 

Minnesota. 

Illinois Record. — NorTHERN ILLINOIS: 

1¢@. 

Lygus atritibialis new species 

This species is allied to hesperus Knight 

and related western species, but is easily to 

be distinguished by its uniformly black an- 

tennae and posterior tibiae, fig. 163. 

Mate.—Length 5.40, width 2.50. Head 

width 1.17, vertex 0.45; yellow, collum 
black. Rostrum, length 2.30, extending 

slightly beyond hind coxae, yellow, apex very 

dark brown. Antennae uniformly black; 

first segment, length 0.52; second, 1.56; 

third, 0.87; fourth, 0.65. Pronotum, length 

1.25, width at base 2.16; yellow; a lateral, 

submarginal line joining outer half of callus, 

two rays behind each callus (in dark spec- 

imens these rays joining to form a submar- 

ginal line), and ray behind top of coxal cleft, 

black. Scutellum yellow; a geminate mark 

on middle of base, lateral edges and meso- 

scutum, black. Hemelytra pale, translucent 

yellowish; middle of clavus and outer apical 

angle of corium fuscous. Cuneus pale, trans- 

Fig. 163.— Lygus atritibialis, 9. 

Ittinois NaturAL History SURVEY BULLETIN V ol. 22, Arte 

lucent; outer margin yellowish, but not 

darker on apex. Membrane pale fuscous, 

veins pale. Dorsum clothed with fine, short, 

pale pubescence. Ventral surface uniformly 

yellow. Legs mostly yellowish, but hind 

femora with two subapical black annuli; 

hind tibiae black; middle and front pairs 

pale, fuscous at apices and each one with a 

black ring at base, spines black; tarsi fus- 

cous, apices and claws very dark brown. 

Genital claspers as in fig. 161. 

FEMALE.—Length 5.20, width 2.50. Head 
width 1.17, vertex 0.52. Antennae, first 

segment, length 0.49; second, 1.51. Slightly 
more robust than male, but very similar in 

coloration; black marks on pronotum usually 

more reduced. 

Foop PLant.—Apparently breeds on 

wormwood (Artemisia canadensis). 

Holotype, male.—Oregon, IIl.: July 4, 
1932, on Artemisia canadensis, Mohr & 

Dozier. 

Allotype, female.—Same data as for 
holotype. 

Paratypes. —ILLINoIs.—OrEGON: Same 
data as for holotype, 32 ¢ , 48 9. RocKrorp: 

June 11, 1933, Mohr & Townsend, 2¢. 

Zion: July 6, 1932, T. H. Frison e¢ al.,1¢. 

MiIcHIGAN.—PENTWATER: July 17, 1916, 

E. Liljeblad, 1 ¢. 

MInNEsoTa.—StT. Pau: St. Anthony 

Park, June 18, 1921, at light, H. H. Knight, 

LO eK: 

Lygus elisus Van Duzee 

Pale Legume Bug 

Lygus pratensis elisus Van Duzee (1914, p. 
20). 

Mare.—Length 4.80-5.80. Head width 
1.20, vertex 0.45. Rostrum, length 2.11, 

scarcely attaining posterior margins of hind 

coxae. Antennae, first segment, length 0.52, 

pale yellowish to brown, very dark brown 

on ventral surface; second, 1.98, dusky 

brown, lower side at base and extreme 

apex darker; third, 0.85, brownish, apex 

fuscous; fourth, 0.60, dusky brown. Prono- 

tum, length 1.40, width at base 2.20; coarse- 

ly, deeply and closely punctate, with minute, 

pale pubescence. General color pale green- 

ish with pronotum and scutellum bright 

green, a small black spot’ present behind 

each callus. Scutellum bright green, two 
black dashes in middle at base; roughly, 

transversely rugose. Mesoscutum black, 
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scarcely exposed. Hemelytra pale, trans- 

lucent; clavus with a dusky cloud in middle, 

divided by pale claval vein; apex of corium 

with two small, fuscous patches; cuneus 

pale, extreme tip fuscous; membrane clear, 

veins pale. Legs pale yellowish; femora 

with a wide, fuscous band in middle on ven- 

tral side, also with two annuli near each 

apex; tibiae with a spot on knee and a ring 

just below, fuscous; spines very dark brown. 

Venter yellowish green; genital claspers dis- 

tinctive, fig. 161. 

Foop PLAnts.—This species is an im- 
portant pest on beans and altalfa in Idaho, 

Utah and Arizona and perhaps other west- 
ern states. Shull (1933) has discussed the 
biological and economic status of this spe- 
cies and has given it the common name “pale 
legume bug.” 
Known DistrisuTion.—This is a west- 

tern species which migrated eastward dur- 
ing the drought years of 1930 to 1936. It is 
now known from Illinois, lowa, Minnesota 
and all the states westward. 

Illinois Record.—I.uinors: 19. 

Lygus plagiatus Uhler 

Lygus plagiatus Uhler (1895, p. 35). 

Mate.—Length 5.30, width 2.80. More 

robust than oblineatus (Say). General color 

black with greenish yellow mottling; head 

and anterior part of pronotum yellowish or 

olive green, hemelytra irregularly mottled 

with black and less dark spots. Right 

genital clasper distinctive, fig. 161. 

FEMALE.—Slightly more robust than male 

and usually not so dark in color; second 

antennal segment shorter; pronotum yel- 

lowish, black rays behind calli frequently not 

reaching black basal margin; venter green- 

ish yellow, blackish on the vagina exterior, 

dark specimens with black more extended. 

Foop PLants.—Giant ragweed (A mbro- 

sia trifida); a few Illinois specimens were 

collected on fleabane (Erigeron sp.), smart- 

weed (Polygonum sp.), willow (Salix 

sp.) and hickory (Carya glabra). The last is 

undoubtedly a “sitting” record. 

Illinois Records.—One hundred thirty- 

one males and 107 females, taken Feb. 12 

to Dec. 1, are from Algonquin, Allerton, 

Alton, Anna, Antioch, Apple River Canyon 

State Park, Ashley, Beardstown, Bloom- 
ington, Borton, Browns, Calvin, Carbon- 

dale, Champaign, Charleston, Danville, 

Darwin, Decatur, De Soto, Dubois, East 
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Dubuque, East St. Louis, Elizabeth, Eliza- 

bethtown, Forest City, Fountain Bluff, 

Freeport, Galena, Galesburg, Grand 

Tower, Harvard, Havana, Hillsboro, Hills- 

dale, Homer Park, Kansas, Kappa, Keiths- 

burg, Lawrenceville, Mahomet, Monticello, 

Mounds, Muncie, Murphysboro, Niota, 

Oakwood, Oquawka, Oregon, Palos Park, 

Parker, Pekin, Philadelphia, Prophetstown, 

Quincy, Rock Island, Rockford, Rockton, St. 

Francisville, St. Joseph, Sherman, Starved 

Rock State Park, Springfield, Urbana, War- 

saw, Waukegan, West Pullman, White 

Heath, White Pines Forest State Park, 

Willow Springs, York. 

Lygus rubicundus (Fallen) 

Phytocoris rubicundus Fallen (1829, p. 92). 

Mave.—Length 4.50, width 2.14. Ovate, 
robust. General color dark reddish brown 

to fuscous; second antennal segment shorter 

than width of head; genital claspers dis- 

tinctive for species, fig. 161. 

FEMALE.—Very similar to male in struc- 

ture, but usually not so darkly colored. 

Hosr Piants.—Peach-leaved 

(Salix amygdaloides); occurs also to some 

extent on other willows. 

willow 

Known DIstTRIBUTION.—A common, 

Holarctic species. 

Illinois Records.—Seventy-four males 

and 70 females, taken April 15 to Nov. 15, 

are from Alton, Antioch, Beardstown, 

Bloomington, Browns, Cairo, Carbondale, 

Chicago, Dongola, Elizabeth, Elizabeth- 

town, Freeport, Galena, Galesburg, Geff, 

Golconda, Grafton, Grand Detour, Grand 

Tower, Harrisburg, Hatton, Havana, Her- 

od, Hopedale, Kankakee, Lilly, Marshall, 

Meredosia, Monticello, Mount Carmel, 

Oquawka, Oregon, Putnam, Quincy, Rock- 

ford, Savanna, Springfield, Starved Rock 

State Park, Thebes, Urbana, Volo, West 

Union, White Pines Forest State Park, 

York. 

Lygus pabulinus (Linnaeus) 

Cimex pabulinus Linnaeus (1761, p. 253). 

Mave.—Length 5.50, width 2.00; body 

elongate. General color pale green or 

greenish yellow, frequently fading to dull 

yellowish; carina of vertex indistinct in 

middle; a fuscous Y-shaped mark formed 

at extreme anal area of membrane; usually 

a spot present within apices of areoles, and 
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a longitudinal cloud extending beyond ar- 

eoles to tip of membrane. Genital claspers 

as in fig. 161. 

Femate. — Length 6.10, width 

slightly larger and more robust than male, 

but not differing in coloration. 

Host Prant.—Touch-me-not ([mpatiens 

biflora). 
Known DistripuTionN. — Europe and 

Boreal America; apparently Holarctic in 

distribution. 
Illinois Records—FEight males and 11 

females, taken May 7 to Oct. 6, are from 

Antioch, Bloomington, Bowmanville, Du- 

bois, Elizabethtown, Evanston, Fountain 

Bluff, Herod, Karnak. 

D2: Heke y 

Lygus campestris (Linnaeus) 

Cimex campestris Linnaeus (1758, p. 448). 

Matre.—Length 4.10, width 1.77. Ovate, 

rather small. General color greenish brown 

or brownish yellow with fuscous areas; 

scutellum bright yellow or green; genital 

claspers, fig. 161, distinctive for species. 

FEMALE.—Slightly more robust than 

male; second antennal segment more slen- 

der; very similar to male in coloration. 

Foon PLAnts.—Poison hemlock (Conium 

maculatum) and other plants of the family 

Umbelliferae; Illinois specimens have been 

collected on wild parsnip (Pastinaca sativa) 

and cow parsnip (Heracleum lanatum). Re- 

ported in Massachusetts and New Bruns- 

wick as a pest on celery plants. 

Known DistripuTion.—Common in the 

northern states and Canada; Holarctic in 

distribution. 

Illinois Records. — Seventy-one males 

and 83 females, taken April 12 to Oct. 9, 

are from Algonquin, Allerton, Antioch, 

Browns, Champaign, Elizabeth, Lawrence- 

ville, Oregon, Palos Park, St. Joseph, Sey- 

mour, Spring Grove, Urbana, Waukegan, 

Willow Springs, Worth. 

Lygus apicalis Fieber 

Lygus apicalis Fieber (1861, p. 275). 
Lygus Carolinae Reuter (1876, p. 71). 

Lygus carolinae Reuter has remained an 

enigma to American Hemipterists up to the 

present time. Mr. W. L. McAtee visited 

the Stockholm museum in 1927 and at the 

writer's request examined the type of caro- 

linae and drew the genital claspers. These 

distinctive structures leave no doubt about 
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the identity of the species and its synonymy 

with apicalis Fieber. 

Mate.—Length 4.50-5.00, width 2.00; 

body oblong; head broad, width 1.12, vertex 

0.29, eyes unusually large. General color 
greenish, dark green, or yellowish green; 

membrane, and, in some cases, corium, 

marked with fuscous; genital claspers dis- 

tinctive for species, fig. 161. 

FEeMALE.—Length 4.60, width 2.05; width 

of head 1.05, vertex 0.37; uniformly green 
or greenish yellow; eyes dark brown; tip 

of tarsi and apex of rostrum very dark 

brown. 

Host Prant.—Fleabane (Erigeron cana- 
densis). 

Known Distrizution.— Throughout the 

eastern United States, and known also from 

Europe, Mexico, Central America and is- 

lands of the Pacific. 

Illinois Records. — Twenty-seven males 

and 32 females, taken June 24 to Nov. 11, 

are from Cypress, Grand Tower, Hardin, 

Lawrenceville, McClure, Monticello, 

Mounds, Quincy, Shawneetown, Ullin, Ur- 

bana, Villa Ridge, Ware. 

Neolygus Knight 

KEY TO SPECIES 

1. Pronotal disk greenish, or yellowish 
to brownish, but without distinct 
dark tavs..¢. .. 22 eee 2 

Pronotal disk black or marked with 

dark rays....). 8. 23 

i) Color chiefly greenish, old specimens 
frequently fading to yellowish; 
sometimes darkened on clavus and 
at tip of corium, but ground color 
green. i... hoes 3 

Color distinctly yellowish or brownish, 
more brownish than green........ 9 

3. Tibial spines with fuscous spots at 
base; cortum never infuscated, but 
inner half faintly bronzed; clavus 
and basal half of pronotum usually 
bronzed (i... eee alni, p. 157 

Tibial spines without fuscous spots at 
base... 21... S04) Se 4 

4. Dorsum uniformly greenish, with a 
small, fuscous mark beginning at 
inner apical angles of corrum and 
extending transversely across anal 
area of membrane; length 5.20- 
DLO > At ean eee neglectus, p. 162 
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Dorsum partly brownish; apical area 
of corium and usually clavus dis- 
tinctly brownish, sometimes dark 
brown or even fuscous............ 5 

. Membrane with apical half infuscated 
along median line, this darkened 
area forming a distinct, longitudinal 
ray which may be widened apically; 
corlum with a triangular dark 
brownish spot just before apex, 
clavus usually brownish; length 
EHOO GIO fee ss + oh belfragii, p. 162 

Membrane never forming a median, 
longitudinal fuscous ray; smaller 
CUTS ea ccleaner 6 

Apical one-fifth of second antennal 
Sepment infuscated............... 
canadensis var. canadensis, p. 164 

Second antennal segment uniformly 
SELENE Cie Oe gee Me i oe 7 

Scutellum partly fuscous; clavus also 

more or less darkened; corium with 
a triangular dark patch before apex 
Me TT 3S lathe eS op + a tiliae, p. 161 

Scutellum pale; clavus and apex of 
corium usually darkened......... 8 

Area of clavus bordering scutellum 
dark brown;apical half of membrane 
clear, a fuscous spot at margin 
either side of middle, a spot also 
Dotdering tip of cuneus....-;.... 
A ee inconspicuus, p. 161 

Area of clavus bordering commissure 
as well as along scutellum dark 
brown; apical half of membrane 
rather uniformly infuscated...... 
Oe ot te he's clavigenitalis, p. 163 

Rostrum scarcely attaining apices of 
intermediate coxae; color rich yel- 

lowish brown, darker on clavus and 
Spex @tecorium: ©. 3.25.8. 5220... 10 

Rostrum extending beyond apices of 
intermediate coxae............... 11 

Second antennal segment darkened 
at apex, its length greater than 
width of pronotum at basal margin 
Soe cared bi Se Lt viburni, p. 159 

Second antennal segment not in- 
fuscated, its length less than width 
of pronotum at base. .nyssae, p. 164 

Apical half of tylus black; two reddish 
bands present near apices of hind 
femora; sides of body red......... 
MenP ic. Meee elo rds EL atritylus, p. 157 

Tylus not black, or, if so, then body 
and bands on femora not reddish. .12 
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Hind femora without two distinct 
bands near apices; when dark, paler 
only at tip; second antennal seg- 
ment rarely darkened, if so, bands 
on-femmora tadistie ta .aG ee. ro 13 

Hind femora with distinct dark or 
light bands near apices; second an- 
tennal segment darkened apically. .21 

Scutellum dark, with a pale, median 
stripe on apical half; dorsum dark 
greenish brown to almost black, a 
lateral, dark fuscous stripe extend- 
ing full length of body; femora dark 
with pale tips........ invitus, p. 157 

Scutellum sometimes dark, but with- 
out any indication of a pale median 
Hise niet Aa o ae, staan ts Ea a 14 

Color distinctly reddish; head, pro- 
notum, femora and veins of mem- 
bratie. Ted sce ce) Ac tinctus, p. 157 

Colonnot reddish).tec. 62. hes cae 15 

Hemelytra uniformly rich brownish, 
or brownish pink; clavus and apical 
half of hemelytra not appreciably 
darkercae tel eee eee Mees Se 16 

Hemelytra not uniformly colored; 
clavus and apical half of corium 
darker than scutellum and _ basal 
halfolcersatn.. 2504. co eee 18 

Hemelytra and femora brownish pink; 
membrane distinctly darkened... . 
peer os te > ad rs fagi, p. 161 

Hemelytra reddish yellow brown to 
black, or uniformly rich brownish; 
membrane darkened, or uniformly 
Ive loys it ee okie neste Se ee aoe te iW 

. Dorsal prongs of left genital clasper 
parallel or converging at tips, fig. 
1 Roy RAN Eee ate ee ie hirticulus, p. 163 

Dorsal prongs of left genital clasper 
divergent at tips, fig. 164.25 ..<:.: 
rae ears ats Ab eee OR geminus, p. 163 

Second antennal segment darkened 
aupteallyii (Gra aa eine I mean Lg 

Second antennal segment uniformly 
colored, never distinctly darkened 
aploallyis nt a aes Ae ote g 20 

Length 4.70-5.00; female vertex dis- 
tinctly wider than dorsal width of 
an eye; male left genital clasper 
with basal spine shorter and more 
slender than posterior spine, fig. 164 
Bie teas Ga Alt BPE PERO carpini, p. 164 

Length 5.50-6.00; female vertex nar- 
rower than dorsal width of an eye; 
_male left genital clasper with basal 
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spine longer and stouter than pos- 
terior spine, fig. 164. .ostryae, p. 164 

Length of second antennal segment 
scarcely exceeding width of poster- 
ior margin of pronotum; rostrum 
scarcely attaining apices of hind 
coxae; hemelytra greenish yellow 
with apical spot on cortum and 
inner margins of clavus dark brown- 
ish: tovalmost. black.27 <> Sy ese. 
Se re clavigenitalis, p. 163 

Length of second antennal segment 
much exceeding width of posterior 
margin of pronotum; rostrum ex- 
tending slightly beyond apices of 
hind coxae; clavus and corium dark 
Drowns 200: geneseensis, p. 159 

21. Pale greenish yellow; clavus and large 
spot on apical half of cortum very 
dark brown; femora greenish yellow, 
with faint, fuscous bands near 
ADICES CN 2 cnihs/ ie ac Una Rae aera 

canadensis var. canadensis, p. 164 

Color yellowish to brownish; apical 
half of cortum brownish, but this 
colored area not forming a definite 
spot; femora brownish or reddish. .22 

. Femora and, usually, sides of body 
distinctly reddish; hind femora with 
dark reddish bands before apices. . 
Se ete quercalbae, p. 160 

Bee and sides of body dark brown 
to fuscous; hind femora with dark 
brown henge before apicesneiaw 
Eten phe ORS? omnivagus, p. 163 

Pronotal disk dark, but without dis- 
RUNG EGA VIS. iti gy hors ae Was te ea 24 

Pronotal disk with distinct, dark rays 
or spots behind calli. Bo kee 27 

Sides of body and hind femora dis- 
tinctly reddish; femora with pete 
and dark red bands near apices. . 
Pew tKS a aie deegieg or quercalbae, p. 160 

Sides of body and femora not reddish. 25 
. Hind femora black, with paler bands 

near apices; hemelytra black, costal 
margin scarcely paler, cuneus clear, 
apexidarks ..c6 ls Wael coer 

pee ewe caryae var. caryae, p. 161 
Hind femora greenish to brownish, 

without subapical bands.......... 26 
Embolium greenish, clavus and inner 

half of corium dark fuscous to al- 
mostiblacks 3). 10 tiliae, Pp: 161 

Embolium scarcely paler than corium, 
hemelytra and whole dorsum nearly 

30. 

So: 

34. 
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uniformly dark brown............ 

sige oy eae hirticulus, p. 163 

. Hind femora with two dark brown or 

pale bands near apices............ 28 
Apical halves of hind :emora dark 

brown to black, but without two 
distinct bands, pale only at apices .32 

. First and second antennal segments 
black; embolium, outer half of 
corium and cuneus, pale and trans- 
lucent] 2%...) =) arene johnsoni, p. 162 

First antennal segment pale or only 
slightly brownish; apex of embol- 
ium and outer half of cortum dark- 
ened; if not, then first antennal seg- 
ment distinctly pale. 72) 2 aaeme 29 

29. Sides of body and usually hind femora 
distinctly reddish. .communis, p. 159 

Sides of body and femora not reddish . 30 

Embolium and basal half of corium 
pale, a large black spot on apical 
half of corium; clavus and a nearly 
quadrate spot behind each callus 
black; calli and areas just anterior 
to them not black. 1.2232 
canadensis var. binotatus, p. 164 

Embolium usually darkened apically; 
if not, then calli and areas just an- 
terior to them black. .... 2222 ae 31 

. Apex of median line of scutellum and 

all but cuneus of hemelytra dark 
brown to black..:..... 32 ee 
A caryae var. caryae, p. 161 

Scutellum and basal half of coritum 
and embolium distinctly pale..... 
BO caryae var. subfuscus, p. 161 

. Scutellum with a darkened median 

line; apex and inner margin of 
cuneus, femora and variable areas 
on sides of body, reddish......... 
Soe hae cds pcan baa univittatus, p. 160 

Scutellum never with a dark brown 
median line... ..:)%: 522 eee 33 

Pronotal disk with small fuscous mark 
behind each callus; venter dark 
brown, with a pale, lateral stripe. . . 
Saale Thee ® semivittatus, p. 163 

Pronotal disk with distinct black ray 
or spot behind each callus; venter 
without pale, lateral stripe........ 34 

Pronotal disk with two conspicuous, 
nearly square black spots, one be- 
hind each callus; ground color yel- 
lowish brown; hind femora black 
except at tips. . .atrinotatus, p. 162 
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A black stripe traversing outer half 
of each callus and extending to 
posterior margin of pronotal disk; 
ground color pale yellowish, with 
clavus and apices of corium and 
embolium black... vitticollis, p. 162 

Neolygus invitus (Say) 

Capsus invitus Say (1832, p. 24). 

Mave.—Length 5.00, width 2.00. Gen- 
eral color dark greenish with fuscous or 

black areas; a lateral, fuscous stripe ex- 

tending full length of body, including genital 

segment; apical half of scutellum with a 

pale, median vitta; disk of pronotum dark 

brown or black, but never with two distinct 

rays, as in communis Knight; genital clasp- 

ers distinctive for species, fig. 164. 

FEMALE.—Length 5.10, width 2.20; slight- 

ly more robust than male, very similar in 

coloration, but in general lighter colored, 

with pale vitta on scutellum longer. 

Foop Priant.—American elm (Ulmus 

americana) ; a single specimen was collected 

in Illinois on hickory (Carya sp.). 
Known DistripuTION.—Connecticut, 

Illinois, Indiana, lowa, Massachusetts, 

Michigan, Minnesota, Missouri, New York, 

Ohio, Vermont. 

Illinois Records.—I.irNois: June 21, 

692, 29. Dusois: May 21, 1917, 14. 

ELIZABETHTOWN: May 27-31, 1932, on elm, 

H. L. Dozier, 10 3,69. FRANKForRT: June 

8, 1933, Mohr & Townsend, 2¢, 99. 

Mount CarMet: May 27, 1884, on leaves 

of Carya sp., 19. Muncie: June 8, 1917, 

19. SAVANNA: June 1, 1917, 19 ; June 12, 

17,338,192. 

Neolygus tinctus new species 

This species is distinguished from allied 
ones by its smaller size and reddish colora- 
tion; it apparently is most closely related to 
invitus (Say). 

Mate.—Length 4.76, width 2.00. Head 

width 0.99, vertex 0.30. Rostrum yellowish, 

apex reddish brown, length 1.56, extending 

slightly beyond middle of hind coxae. An- 

tennae, first segment, length 0.44, yellowish 

brown; second, 1.56, yellowish, becoming 

dusky at apex. Pronotum reddish; basal half 

of disk fuscous; calli dusky brown; median 

line of side of pronotum paler just behind 

calli. Propleuron pale about coxal cleft. 

Scutellum yellowish, with many red flecks in 
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hypodermis. Hemelytra reddish to fuscous, 

with clavus and apical half of corium dis- 

tinctly fuscous; cuneus pale, flecked with 

red about margins; membrane pale, with red 

veins and with areas within areoles and 

along margin behind cuneus fuscous. Dor- 

sum clothed with fine, yellowish, recumbent 

pubescence; pronotum and scutellum mi- 

nutely regulose, as in allied species. Venter 

of body pale yellowish, tinged with reddish 
and shaded with fuscous; sides of thorax 

dusky. Legs yellowish green, hypodermis of 
femora rather uniformly colored with bright 

red; tarsi darkened. Genital claspers distinc- 

tive, fig. 164; form nearest to invitus, but 

left clasper thicker at base and right clasper 

with a much more prominent, protuberant 

shoulder at middle. 

FEMALE.—Length 4.63, width 2.20. Head 

with frons, tylus and juga bright red. An- 

tennae yellowish, first segment becoming 

reddish at apex, third and fourth segments 

dusky; first segment, length 0.47; second, 

1.47; third, 0.82; fourth, 0.34. More robust 

than male, and very similar in coloration, 

although with less fuscous shading on prono- 

tum and hemelytra. 

Holotype, male. — Morgan County, 
Ind.: June 10, 1933, on Gleditsia triacan- 

thos, P. O. Musgrave, Kc. 

Allotype, female. — ILiinois. — Er- 
CHORN, Hick’s BrancH: June 13, 1934, 
DeLong & Ross. 

Neolygus atritylus Knight 

Lygus (Neolygus) atritylus Knight (19174, 
p. 606). 

No Illinois specimens; known from Colo- 

rado, Minnesota, New Hampshire, New 

York, Vermont. Feeds on willow (Salix 

sp.). 

Neolygus alni Knight 

Lygus (Neolygus) alni Knight (19174, p. 
607). 

Mave.—Length 5.50-6.00, width 2.00. 

Head width 1.00, vertex 0.33. Rostrum, 

length 1.88, just attaining posterior margins 
of hind coxae. Antennae, first segment, 

length 0.64; second, 2.02, yellowish to 

brownish, its apex not strongly infuscated; 

third, 1.04; fourth, 0.74. Pronotum, length 

0.86, width at base 1.57. Color medium 

green to light green, fading to yellowish in 

old specimens; clavus, scutellum and basal 
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Fig. 164.—Male genital claspers of Neolygus. A, left clasper, lateral aspect; B, left clasper, 
dorsal aspect; C, right clasper, ventral aspect. 
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half of pronotal disk usually distinctly 

bronzed. Membrane slightly smoky, with 

apical part of cells and a narrow transverse 

spot at apex of cuneus darker, veins pale to 

dusky. Legs greenish, each tibial spine with 

fuscous spot at base. Venter bright green 

to yellowish green. Genital claspers, fig. 164, 

distinctive for species. 

FemMacLe.—Length 5.50, width 1.95. Form, 

color and pubescence very similar to those 

of male. 

Host PLant.—Alder (Alnus incana). 

Known DistriputTion.—lIllinois, Minne- 

sota, New Hampshire, New York, Nova 

Scotia, Quebec. 
Illinois Record.—HeErop: June 20, 1935, 

DeLong & Ross, 1 ¢. 

Neolygus geneseensis Knight 

Lygus (Neolygus) geneseensis Knight (19174, 
p. 609). 

Mave.—Length 5.00, width 2.05. General 

color yellowish brown to dark brown and 

fuscous. Allied to viburni Knight, having 

much the same color, but differs in being 

slightly smaller, having a longer rostrum 

and differently shaped genital claspers, fig. 

164. 

FEMALE.—Length 4.90, width 2.10; very 

similar to male, but more uniformly yellow- 

ish brown; distinguished from wiburni by 

having uniformly yellowish antennae, and 

by the rostrum, which extends to posterior 

margins of hind coxae. 

Foop PLants.—White oak 

alba) and post oak (Q. stellata). 

Known Distrinution. — Georgia, IIli- 

nois, Jowa, Maryland, Massachusetts, 

Michigan, Mississippi, Missouri, New 

York, Pennsylvania, Virginia. 

(Quercus 

Illinois Records.—Fifteen males and 13 
females, taken May 25 to July 4, are from 
Beach, Charleston, Elizabethtown, Frank- 

fort, Galena, Geff, Grand Detour, Harvard, 

Marshall, Oakwood, Palos Park, St. Joseph, 

White Heath, White Pines Forest State 

Park. 

Neolygus viburni Knight 

Lygus (Neolygus) viburni Knight (19172, 
p. 609). 

Mavre.—Length 5.20, width 2.08; width 

of head 1.03, vertex 0.38. Rostrum short, its 

apex scarcely attaining posterior margins 

of mesocoxae. Similar to omnivagus 
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Knight, but is smaller and more yellow- 
ish brown than that species. It also is closely 

related to geneseensis Knight, but is more 
robust and has a shorter rostrum; the apical 

half of the second antennal segment is dark- 

ened, and the general coloration is a richer 

yellowish brown. Claspers, fig. 164, distinc- 

tive for species. 

FEMALE.—Length 5.30, width 2.28; very 

similar to male in coloration, but usually 

not so dark. 

Foop Prant.—Sheepberry (Viburnum 

lentago). In New York state this bug often 

occurs in such numbers that foliage of its 

host is badly injured. 

Known DistripuTion.—Connecticut, 
Illinois, Michigan, Minnesota, New York, 

Ohio, Pennsylvania. 

Illinois Records.—GALENA: 
1932, Dozier & Mohr, 1¢, 19. 

BURG: July 16, 1892,29. 

June 30, 

GALES- 

Neolygus communis Knight 

Pear Plant Bug 

Lygus (Neolygus) communis Knight (19164, 
p. 346). 

This species, fig. 165, is suggestive of 

invitus (Say), but may easily be distin- 
guished from it by the two black rays on the 

disk of the pronotum, the reddish lateral 

stripe on the body and the larger size. 

Mate.—Length 5.50, width 2.30. Anten- 
nae with second segment dark brownish to 

fuscous, sometimes with basal half paler; 

third dark brown; fourth fuscous. Prono- 

tum greenish, darkened with brown on 

basal half; two black rays on disk, one be- 

hind each callus and, in the darkest speci- 

mens, extending across calli, widened behind 

and nearly reaching hind margin. Scutellum 

gréenish, darkened with brown; rarely with 

a longitudinal, median, fuscous line. Hem- 

elytra dark brown to fuscous, darker on 

apical half of corium and across tip of em- 

bolium; cuneus clear, tinged with yellow, 

extreme tip sometimes slightly darkened; 

membrane darkened. Legs greenish to yel- 

lowish, posterior femora and often interme- 

diate femora with two reddish annulations 

near each apex; frequently entire apical 

halves reddish. Venter pale greenish with a 

broad, lateral band and the genital segment 

dark brownish red; genital claspers dis- 

tinctive for species, fig. 164. 

FEeMALE.—Length 5.40, width 2.40. More 
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robust than male, but very similar in color 

and pubescence. 

Foop PLants AND Hapsits.—Breeds on 

dogwoods (Cornus stolonifera, C. paniculata 

and C. alternifolia) and cultivated pear 

(Pyrus communis); also reared from win- 

terberry (J/ex verticillata). ‘The nymphs 

hatch when the leaves unfold and they feed 

i a 
A v\ SX Ss ly 

= f 

j t 

t 4 

Fig. 165.— Neolygus communis, 9°. 

on this tender foliage. On pears, the nymphs 

attack the young fruit as soon as it forms 

and continue to feed on it in preference 

to the leaves. All pears thus punctured be- 

come knotty and scarred. to such an extent 

that the fruit is unsalable. The nymphs are 

green, closely matching the color of the 

young fruit; this makes it difficult to see 

them. The nymphs mature in about 24 days, 
or, usually, by the middle of June in central 

Illinois. The adults, likewise, prefer to 

feed on the pears and contribute further to 

the destruction of the fruit. In New York, 

the author observed that the adult bugs were 

active agents in distributing pear blight 

among the trees, the blight developing about 

feeding punctures made by the bugs. Ovi- 
position occurs during the last week of June 

and up to the middle of July in New York, 

a few individuals probably laying after that 
date. The eggs are inserted under the bark 

of the new cambium layer (Knight 1915); 
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in one place six eggs were found deposited 

in a mass. Most of the males die by the 

middle of July, but many females live until 

the end of that month. There is only one 

brood annually; the winter is passed in the 

egg stage and the nymphs appear again in 

the spring at the time the leaves unfold. In 
Nova Scotia a smaller, more slender form, 

variety novascotiensis Knight (191l6a, p. 
349), is an important pest on apple fruit. 

Known DistripuTion.—Colorado and 

Idaho northward to Alberta and Minnesota, 

eastward to Ontario and Maine and south- 

ward to North Carolina. 

Illinois Records.—ANTIocH: Aug. 1, 

1924, T. H. Frison, 1 9 ; July 5-7, 1932, T. 

H. Frison, on Ilex verticillata, 42, 209. 

FRANKForRT: June 8, 1933, Mohr & Town- 

send, 3@. Quincy: June 11-30, 1883, low- 

lands, 19. St. JosEPpH: June 17, 1932, 

T. H. Frison, 1¢. 

Neolygus univittatus Knight 

Lygus (Neolygus) univittatus Knight (19176, 
p. 623). 

Known only from New York, but inten- 

sive collecting on its host plant, hawthorn 

(Crataegus sp.), should extend its recorded 

range. 

Neolygus quercalbae Knight 

Lygus (Neolygus) quercalbae Knight (19174, 
p. 624). 

Mate.—Length 5.70, width 2.40. Re- 

sembles omnivagus Knight, but is deeper 

reddish brown, more robust, and has a pale 

stripe on either side of venter; similar to 

semivittatus Knight in coloration of venter, 

but does not have distinct, fuscous spots be- 

hind calli and is more red in color; genital 

claspers, fig. 164, distinctive. 

FEMALE.—Length 5.60, width 2.60; more 

robust than male, but very similar in colora- 

tion; larger and more reddish than ozmni- 

vagus and semivittatus; distinguished from 
them by the distinctly reddish hind femora 

and sides of body. 

Foop PLANT.—White oak (Quercus 

alba) on which it is often very abundant. 

This species has been collected on peach 

trees and hickory (Carya ovata) along with 

N. caryae Knight, but breeds only on white 

oak so far as the writer has been able to de- 

termine. The nymphs hatch with the burst- 
ing of the buds and feed thereafter on the 
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tender foliage. In times of rain or cold 

weather the nymphs retreat under the bud 

scales which remain on the trees. Up to the 

fourth instar the nymphs are greenish yel- 

low, but later they become tinged with 

pink; in the last instar the wing pads be- 

come brownish while the body is pink. In 

western New York the nymphs are develop- 

ing during May and usually begin maturing 

during the first week of June; the adults 
may remain on the trees up to the middle of 

July. Eggs are laid mostly in late June and 

early July in the oak twigs; there they pass 

the winter, and the nymphs come forth with 

the bursting of the buds the following 

spring. 

Known DistripuTion.—Connecticut, 

Illinois, Iowa, Maryland, Massachusetts, 

Michigan, Minnesota, Missouri, New York, 

Ontario, Virginia, Wisconsin. 

Illinois Records.—Twenty males and 18 

females, taken May 9 to July 6, are from 

Algonquin, Antioch, Beach, Cedar Lake, 

Dongola, Dubois, Elizabeth, Frankfort, Ga- 

lena, Glen Ellyn, Goreville, Grand Detour, 

Harvard, Meredosia, Oregon, St. Anne, Sa- 

vanna, Urbana, Willow Springs, Zion. 

Neolygus fagi Knight 

Lygus (Neolygus) fagi Knight (1917, p. 
603). 

Not as yet collected in Illinois; known 

from Massachusetts, New Hampshire, New 

York, Ohio, Vermont. Feeds on _ beech 

(Fagus grandifolia) and birch (Betula 

lutea). 

Neolygus inconspicuus Knight 

Lygus (Neolygus) Knight 
(19174, p. 612). 
Mate.—Length 4.50, width 2.08. Gen- 

eral color pale greenish; a transverse brown- 

ish spot at apex of corium and on area oi 

clavus bordering scutellum; in general ap- 

pearance, resembling filiae Knight and cla- 

vigenitalis Knight, but differing greatly from 

those species in form of genital claspers, 

fig. 164. 

FEMALE.—Length 4.80, width 2.25; very 

similar to male in size and coloration; simi- 

lar in size and general appearance to cla- 

vigenitalis and tiliae; distinguished from the 
latter by the pale scutellum, and from the 
former by being more greenish with a paler 

scutellum. 

incons picuus 
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Foop PLtant.—Muscadine grape (Vitis 
rotundifolia). 

Known Distripution.—Connecticut, 

Georgia, Illinois, Indiana, lowa, Maryland, 

Michigan, Minnesota, New York, North 

Carolina, Oklahoma, Virginia. 

Illinois Records.—NortHERN ILLINOIS: 

June, 19. Atpripce: May 8, 1932, H. L. 

Dozier, 19. ExizaBeTH: July 6, 1917,1¢. 

FREEPORT: July 4, 1917, 1 ¢. Orgcon: June 

June 11, 1933, Mohr & Townsend, 19. 

WILLow Sprincs: July 3, 1904, W. J. Ger- 
hard, 19, FM. 

Neolygus tiliae Knight 

Lygus (Neolygus) tiliae Knight (19174, p. 
LS) 

Mare.—Length 4.60, width 1.74; rather 

small, scarcely as large as invitus (Say). 

General color greenish yellow, with base of 

pronotum darker, and scutellum, clavus and 

corium dark fuscous to black. Genital 

claspers distinctive, fig. 164. 

Femate.—Length 5.00, width 2.00. 

Lighter colored than male and_ usually 

slightly larger; pronotum yellowish, scutel- 

lum and clavus only slightly darkened, apex 

of corium with a triangular dark patch, 

much resembling belfragii (Reuter) in this 

respect; similar in size and general appear- 

ance to inconspicuus Knight and clavigeni- 

talis Knight; distinguished from inconspi- 

cuus by having front of head more conic 

and scutellum darker; clavigenitalis differs 

from this species in being generally more 

brownish with a paler scutellum. 

Foop PLant.—Linden (Tilia americana). 

Known DistripuTion.—Connecticut, 
Illinois, Iowa, Massachusetts, Minnesota, 

New York, Ohio, Ontario, Pennsylvania, 

Vermont. 

Illinois Records.—Sixty-seven males and 

53 females, taken June 8 to July 19, are 

from Algonquin, Antioch, Elizabeth, Frank- 

fort, Freeport, Galena, Galesburg, Kamps- 

ville, Monticello, Oregon, Urbana, Wauke- 

gan. 

Neolygus caryae Knight 

Lygus (Neolygus) caryae Knight (19174, p. 
5): 
Mate.—Length 4.80—-5.70, width 2.10. 

General color varying from dark brown or 

black to yellowish brown with more promi- 

nent dark areas on pronotum and apex of 
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hemelytra. Paler brown forms suggest 

omnivagus Knight. Genital claspers distinc- 

tive, fig. 164. 

FemALE.—Length 5.00-6.30, width 2.30; 

more robust than male, frequently with 

brownish yellow areas between the calli and 

over posterior part of disk. 

Specimens which are towards the pale end 

of the series with a more or less prominently 

banded effect represent the variety subfuscus 

Knight (1917, p. 616); they resemble om- 

nivagus in coloration. Specimens that show 

all ranges of color have been taken in Illi- 

nois, frequently both extremes and the inter- 

grades together on the same tree. 
Foop Piants.—Hickory (Carya ovata) 

and pecan (C. illinoensis). Also, single Illi- 

nois specimens were taken on locust (Rodi- 

nia pseudoacacia), oak (Quercus sp.) and 

red cedar (Juniperus virginiana). There is 

no evidence that they fed on these hosts. 

Of recent years this species has been re- 

ported several times as causing “cat-facing” 

on peaches in New York and Ohio. The 

species may breed on nearby hickory trees 

and, when mature, fly to the peach trees 

where they puncture and feed upon the 

young fruits. 

Known DistriguTion.—Connecticut, 

Illinois, Iowa, Massachusetts, Michigan, 

Minnesota, Mississippi, New Hampshire, 

New York, North Carolina, Ohio, Ontario, 

Texas. 
Illinois Records.—-Sixty-two males and 

58 females, taken May 15 to July 6, are 

from Antioch, Bluff Springs, Dubois, Eliza- 

bethtown, Fox Lake, Frankfort, Freeport, 

Galena, Galesburg, Glen Ellyn, Goreville, 
Grand Detour, Grayslake, Hardin, Har- 

vard, Havana, Kampsville, Manito, Mere- 

dosia, Oquawka, Rockford, Savanna, Sey- 

mour, Urbana, Waukegan, White Pines 

Forest State Park, Zion. 

Neolygus atrinotatus Knight 

Lygus (Neolygus) atrinotatus Knight (19174, 
p. 617). 

Known from District of Columbia, North 

Carolina, Ohio, Pennsylvania; not yet col- 

lected in Illinois. 

Neolygus vitticollis (Reuter) 

Lygus vitticollis Reuter (1876, p. 71). 

Mare.—Length 5.80, width 2.48; elon- 

gate, easily separated from other species by 
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its large size and distinct black markings. 
General color pale yellowish, with two rays 

on pronotum; clavus, apical halves of poste- 

rior femora, and apices of corium and of 

embolium, black; rostrum reaching only in- 
termediate coxae; genital claspers, fig. 164, 

distinctive. 

FEMALE.—More robust than male, but 

not differing in coloration. 

Foop PLANts.—Sugar maple (Acer sac- 

charum), red maple (4. rubrum) and sil- 

ver maple (4. saccharinum). 

Known DistrinuTion.—Connecticut, 

Illinois, Indiana, Iowa, Michigan, Minne- 

sota, New Jersey, New York, Ohio, On- 

tario. In the original description Reuter 

gave Texas as the type locality for vitticollis, 

but Mr. W. L. McAtee examined the type 

in the Stockholm Museum in 1927 and re- 

ported that it was labeled “N. Y.” 

Illinois Records——Twenty-four males 

and 37 females, taken May 11 to July 1, are 

from Algonquin, Antioch, Carlinville, Mere- 

dosia, Mount Carmel, Normal, Oakwood, 

Oquawka, Savanna, Urbana, White Heath. 

Neolygus neglectus Knight ' 

Lygus (Neolygus) neglectus Knight (19174, 
p. 619). 

Known from Alabama northward to 

Maine and westerly from Louisiana, Missis- 

sippi, Ohio. This species has not as yet been 

taken in Illinois, but it should be found here 

eventually. Feeds on American hornbeam 

(Car pinus caroliniana). 

Neolygus johnsoni Knight 

Lygus (Neolygus) johnsoni Knight (19172, 
p. 629). 

No Illinois specimens; known from New 

York, Ohio, Virginia. Feeds on hornbeam 

(Car pinus caroliniana). 

Neolygus belfragii (Reuter) 

Lygus belfragii Reuter (1876, p. 71). 

Mate.—Length 5.80, width 2.30; elon- 

gate. General color green or greenish yel- 
low; clavus brownish, tinged with fuscous 

and bronze; apex of corium with a tri- 

angular fuscous or blackish patch, mem- 

brane with a median, longitudinal, fuscous 

area; genital claspers distinctive, fig. 164. 

FEMALE.—Length 5.50—5.80; similar to 
male in coloration, but more robust. 
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Hosr PLants.—Breeds on Acer spicatum 

and Viburnum acerifolium. 

Known DistrisuTion.—lllinois, Maine, 

Minnesota, New York, Ontario, Pennsyl- 

vania, Wisconsin. 

Illinois Record.—Dotson: July 18, 
1934, Rocky Branch, DeLong & Ross, 19. 

Neolygus clavigenitalis Knight 

Lygus (Neolygus)  clavigenitalis 
(19174, p. 632). 
Known from Connecticut, Maine, Mary- 

land, Massachusetts, Ohio, but not yet col- 

lected in Illinois. Has been collected on 

smooth alder (4d/nus rugosa). 

Knight 

Neolygus semivittatus Knight 

Lygus (Neolygus) semivittatus Knight (19174, 
p. 626). 

Not yet taken in Illinois, but it should be 

found here eventually. Known from Ala- 
bama, Florida, Minnesota, Mississippi, New 

York, Pennsylvania, Texas, Virginia; feeds 

on white oak (Quercus alba). 

Neolygus omnivagus Knight 

Lygus (Neolygus) omnivagus Knight (19174, 
p. 627). 

Mate.—Length 5.40, width 2.20. Yellow- 

ish brown with apex of corium dark brown 

to fuscous; clavus dark brown or black; 

very much resembling forms of semivittatus 

Knight and guercalbae Knight; also similar 

in color to caryae subfuscus Knight, but 

genital claspers distinctive, fig. 164. 

FEemMALeE.—Length 5.40, width 2.50. Usu- 

ally paler than male, more yellowish brown; 

never reddish, as in quercalbae, nor with 

fuscous marks on pronotum as in semivit- 

tatus or caryae subfuscus; very similar to 

canadensis Knight, but that species has apical 

one-third of second antennal segment dis- 

tinctly black, fuscous spot on apex of the cor- 

ium smaller and embolium entirely without 

fuscous. 

Foop Priants.—White oak (Quercus 

alba), red oak (Q. rubra), scarlet oak (Q. 

coccinea) and probably other oaks; breeds 

occasionally on dogwood (Cornus sp.), 

chestnut (Castanea sp.) and arrow-wood 

(Viburnum sp.). 

Known Distripution.—Connecticut, 

Illinois, Iowa, Massachusetts, Michigan, 

Minnesota, New Hampshire, New York, 
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North Carolina, Ontario, Pennsylvania, 

Quebec, Rhode Island, Vermont, Virginia, 

Wisconsin. 

Illinois Records.—Eleven males and 25 

females, taken June 4 to July 31, are from 

Dolson, Galena, Glen Ellyn, Grand Detour, 
Keithsburg, Lilly, Marshall, McHenry, 

Monticello, Mount Carroll, Oregon, Rock- 

ford, St. Anne, Savanna, White Pines For- 

est State Park, Willow Springs. 

Neolygus hirticulus (Van Duzee) 

Lygus tenellus Van Duzee (1912, p. 484), nor 
ahn. 
Lygus hirticulus Van Duzee (19162, p. 41). 

Mave.—Length 4.80, width 2.28. General 

color dark ferrugino-testaceous, sometimes 

entirely dark fuscous or black, except for 

the legs and antennae; genital claspers dis- 

tinctive, fig. 164. 

FEMALE.—Length 5.30, width 2.30. Slight- 
ly larger and more robust than male. Uni- 

formly colored with yellowish brown or, 
in some cases, dark brown; hemelytra rarely 

much darker than pronotum; easily confused 

with fagi Knight, but membrane is uni- 

formly and faintly tinged with fuliginous 
color, never dark as in fagi. 

Foop PLants.—Chestnut (Castanea sp.), 

sugar maple (Acer saccharum), beech 

(Fagus sp.), ash (Fraxinus sp.), cottonwood 

(Populus deltoides) and woodbine (Psedera 

sp.). 

Known Distripution.—Connecticut, 
Illinois, Iowa, Maryland, Massachusetts, 

Minnesota, New Hampshire, New Jersey, 

New York, North Carolina, Ohio, Ontario, 

Pennsylvania, Rhode Island, Vermont. Al- 
ways rare. 

Illinois Records.—Iutinois: 1g; July 
9, 1892, 19 ; July 16, 1892, 19. Dusots: 
June 3, 1919, 1g. FRaANKForT: June 8, 

1933, on Fraxinus sp., Mohr & Townsend, 

34. Urpana: June 30, 1889, woods above 

lake, 1 2 ; July 20, 1917, cottonwoods, 1 ¢ ; 

July 27, 1917, cottonwood grove, 19. 

WILLow Sprincs: July 8, 1906, W. J. Ger- 

hard, 19, FM. 

Neolygus geminus new species _ 

This is closely allied to hirticulus (Van 

Duzee), as individuals of the two species are 

similar in size and coloration, but the males 

are readily distinguished by the structure 

of the genital claspers, fig. 164. 
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Mare.—Leneth 4.80, width 2.20. Head 

width 0.91, vertex 0.34. Rostrum, length 

1.81, almost attaining posterior margins of 

hind coxae. Antennae, first segment, length 

0.58, pale; second, 1.98, pale to yellowish 

brown; third, 1.17, dusky yellow; fourth, 

1.21, dusky. Pronotum, length 0.95, width 
at base 1.70. Color dusky brown, hemelytra 

slightly darker; cuneus pale, translucent; 

membrane pale to smoky, veins yellowish. 

Legs pale to yellowish; femora tending to 

yellowish brown. Venter yellowish to 
brown, darker on sides; genital claspers dis- 

tinctive. 

FreMALE.—Length 5.00, width 2.30. Head 
width 0.95, vertex 0.39; antennae, first seg- 

ment, length 0.60; second, 1.94; third, 1.17. 

Pronotum, length 1.08, width at base 1.77. 

Slightly more robust than male and more 

yellowish brown in color. Cannot at present 

be separated from female of hirticulus. 

Holotype, male. —Elizabethtown, III: 

May 27-31, 1932, H. L. Dozier. 

Allotype, female.—Same data as for 
holotype. 

Paratypes.—ILLINoIs.— Same data as 
for holotype, 43, 19. GoLtconpa: June 

22, 1932, on Trifolium pratense, Ross, 
Dozier & Park, 1 3. 

Neolygus nyssae Knight 

Lygus (Neolygus) nyssae Knight (1918c, 
p. 43). 

Mate.—Length 5.50, width 2.50; slightly 
more robust, but in general structure simi- 

lar to quercalbae Knight; pronotum and 

scutellum evenly shaded with rich brown; 

clavus and corium darker brown; genital 

claspers distinctive for species, fig. 164. 

Femare.—Length 5.60, width 2.57; very 

similar to male in size and coloration. 

Foop PLant.—Sour gum (Nyssa sp.). 
Known Distraigution.—Alabama, Con- 

necticut, Illinois, Mississippi, Ohio, Pennsyl- 
vania. 

Illinois Record.—Dixon Sprincs: June 
24, 1936, DeLong & Ross, 19. 

Neolygus canadensis Knight 

Lygus (Neolygus) canadensis Knight (19174, p. 634). 
This species is allied to omnivagus Knight, 

but is more greenish yellow in color and has 
a distinct, dark spot on the corium. The 
only specimen seen from IIlinois has a black 
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ray behind each callus extending nearly to 
the hind margin of the pronotum and 

would, thus, be referable to the variety bino- 

tatus Knight (19176, p. 635). 

Mace.—Length 5.50, width 2.08. Second 

antennal segment, length 2.05, pale yellow- 
ish, apical one-third fuscous to black. Mar- 

gins of scutellum usually brownish; cuneus 

pale; legs greenish yellow; hind femora with 

two pale, fuscous annuli near apices; genital 

claspers distinctive, fig. 164. 

Known DistrispuTion.—lIllinois, Minne- 

sota, New Jersey, New York, Ohio, On- 

tario, Wisconsin. 

Illinois Record.—NorTHERN 
July, 1.3%. 

ILLINOIS: 

Neolygus ostryae Knight 

Lygus (Neolygus) ostryae Knight (19173, 
p. 635). 

Matce.—Length 5.80, width 2.36. Head 
width 1.05, vertex 0.37. Rostrum, length 

2.08, reaching posterior margins of hind 

coxae. Antennae, first segment, length 0.74; 

second, 2.25, yellowish, apex fuscous; third, 

1.25, yellowish with apical half slightly in- 

fuscated; fourth, 0.71, infuscated. Prono- 

tum, length 1.00, width at base 1.85. Deep 

yellowish brown in color; embolium and 

basal half of corium pale yellowish; clavus 

and apical half of corium light brown to 

dark brown; cuneus almost colorless, tinged 

with yellowish. Genital claspers as in fig. 

164. 
FEMALE.—Length 6.00, width 2.40; simi- 

lar to male in coloration, but slightly larger 

and more robust. 

Host PLrant.—Hop hornbeam (Ostrya 
virginiana). 

Known DistriBpuTION.—lIllinois, Massa- 

chusetts, New York, Ontario, Vermont. 

Illinois Record. — NortH Evanston: 

Aug. 20, 1905, Gerhard & Wolcott, 1 9, FM. 

Neolygus carpini Knight 

Neolygus carpini Knight (19394, p. 21). 

Mave.—Length 4.70, width 2.00. Head 

width 0.99, vertex 0.35. Rostrum yellowish, 

apex brownish, length 1.90, extending slight- 

ly beyond hind margins of posterior coxae. 

Antennae with first segment pale, second 

pale with apical one-third black, third yel- 

lowish, fuscous apically, fourth fuscous. 

Pronotum yellowish green, tinged with 
brown, without definite streaks or vittae. 
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Scutellum yellowish brown, scarcely darker 

at sides. Hemelytra translucent, yellowish, 

with clavus evenly shaded with brownish; 

apical area of corium dark brown; cuneus 

uniformly translucent, scarcely tinged with 
yellow; membrane and veins rather uni- 

formly fuscous brown. Venter of body pale 

to yellowish, a fuscous band along lateral 
margins. Fuscous band also extending 

across pleura of thorax. Legs yellowish to 

brown; femora uniformly brownish, with- 

out bands, apices paler; tibiae pale yellowish, 

spines brown; tarsi brownish, apices fuscous. 

FEmMae.—Length 5.00, width 2.16. More 
robust than male but very similar in color 

and pubescence. 

Host PLrant. — Hornbeam (Carpinus 

caroliniana). 

Known Disrripution.—lllinois, Iowa, 

Minnesota. 

Illinois Record. — Dotson: June 14, 
1933, Frison & Ross, 1 ¢. 

Dichrooscytus Fieber 

KEY tO: SPECIES 

feebenpth less than 00%. 30 ioe bo 2 
Reneth 4.80 or greater... oe e6 . 3 

2. Width of vertex greater than length of 
first antennal segment; hemelytra 
reddish: length 3.50=3.70.....0.... 

S teats eae eee tinctipennis, p. 165 

Vertex narrower, its width less than 
length of first antennal segment; dor- 
sum uniformly green; length 3.20- 
Behera Lise eid viridicans, p. 165 

3. Paracuneus pale to white; length of 
first antennal segment less than 
width of vertex; length 4.80—5.30. .. 
Jes ee ree ee suspectus, p. 166 

Paracuneus reddish; length of first an- 
tennal segment equal to or greater 
than width of vertex; length 5.50- 
SSO) Bec tae wees cee ih | rufipennis, p. 166 

Dichrooscytus tinctipennis Knight 

Dichrooscytus elegans Knight (1923d, p. 597), 
not Uhler. 

Dichrooscytus tinctipennis 
pals): 

Mace.—Length 3.70, width 1.50. Head 
width 0.83, vertex 0.36. Rostrum, length 

1.18, scarcely attaining posterior margins 

of hind coxae. Antennae, first segment, 

length 0.33, less than width of vertex; second 

Knight (19274, 
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1.36; third, 0.50; fourth, 0.42. Pronotum, 

length 0.64, width at base, 1.18. Body 

clothed with soft, brownish, simple pubes- 

cence; on embolium and legs pubescence pale 

brown or yellowish. General coloration yel- 

lowish green, more distinctly green on pro- 

notum and tibiae; corium, clavus, and inner 

apical half of cuneus, reddish; base and out- 

er margin of cuneus paler. Membrane uni- 

formly light fuscous, veins reddish; an 

opaque, white, callous mark bordering api- 

cal angle of larger areole. 

FEMALE.—Length 3.60, width 1.60. Slight- 
ly more robust than male, but very similar 
in pubescence and coloration. 

Hosr PrLants.—Red cedar (Juniperus 

virginiana) and arbor vitae (Thuja occi- 

dentalis ). 

Known DistriputTion.—District of Co- 
lumbia, Georgia, Illinois, Iowa, Kansas, 

Maryland, Minnesota, Mississippi, New 

Jersey, New York, Ohio, Virginia. 

Hlinois Records.—Cave-tn-Rock: Oct. 
2, 1934, Frison & Ross, 1 ¢,39. MUuNCcIE: 

Sept. 20, 1935, Frison & Mohr, 19. 

Dichrooscytus viridicans Knight 

Dichrooscytus vitridicans Knight (1918d, 
p. 114). 

Matve.—Length 3.20, width 1.25. Head 
width 0.75, vertex 0.26. Rostrum, length 
0.95, just attaining posterior margins of hind 

Fig. 166.— Dichrooscytus viridicans, 9. 
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coxae. Antennae, first segment, length 0.32; 

second, 1.22; third, 0.56; fourth, 0.38. Pro- 

notum, length 0.56, width at base 1.03, with 

black, conspicuous pubescence. General color 

bright green; head, coxae and femora often 

becoming pale to brownish; cuneus green, 
apical halves of margins reddish; membrane 

fuscous, cell veins sometimes reddish. 

FemMaLe.—Fig. 166. Length 3.30, width 

1.40; slightly more robust than male, but 

not differing in coloration. 

Host Piants.—Red cedar (Juniperus 

virginiana) and arbor vitae (Thuja occiden- 

talis). 

Known DistripuTion.—District of Co- 

lumbia, Illinois, Indiana, Iowa, Minnesota, 

Mississippi, New York, Ohio. 

Illinois Records. — Seventy-one males 

and 101 females, taken May 27 to Aug. 28, 

are from Antioch, Apple River Canyon State 

Park, Elizabethtown, Ernst, Freeport, Ga- 

lena, Golconda, Grandview, Grayville, 

Hillsboro, Kampsville, Keithsburg, Lake 

Villa, Monticello, Oquawka, Starved Rock 

State Park, Urbana, White Pines Forest 

State Park. 

Dichrooscytus suspectus Reuter 

Dichrooscytus suspectus Reuter (1909, p. 37). 

Not yet collected in Illinois, but should 
occur here. Known from Connecticut, Colo- 

rado, District of Columbia, Indiana, Maine, 

Maryland, Massachusetts, New Jersey, 

New York. Its host plants are pines (Pinus 
resinosa and P. virginiana). 

Dichrooscytus rufipennis (Fallen) 

Lygaeus rufipennis Fallen (1807, p. 84). 

A European species known from New 

York; may have been imported with the 
Scotch pine (Pinus sylvestris), on which it 
feeds. Not yet taken in IIlinois. 

Polymerus Hahn 

KEY TO SPECIES 

1. Rostrum reaching hind coxae, or 
slightly beyondicus. auc see 2 

Rostrum not reaching hind coxae.... 4 
2. Rostrum scarcely attaining hind mar- 

gins of posterior coxae; dorsum 
black and pale brown; femora with 
apical halves fulvous, tibiae pale. . . 
SRE... nigropallidus, p. 167 
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~—I 

10. 

Vol. 22, Artem 

Rostrum reaching slightly beyond 
posterior coxae; body yellowish 
brown, with darkened areas; cuneus 
usually red, rarely paler.......... 3 

Hemelytra mostly yellowish........ 
Be ee basalis var. basalis, p. 167 

Hemelytra mostly very dark brown, 
almost black. . -. >. >. 

Rostrum reaching beyond anterior 
margins of middle coxae.......... 5: 

Rostrum not reaching posterior mar- 
gin of mesosternum. .. |) 222 ae 6 

Rostrum attaining hind margins of 
middle coxae; dorsum black, nar- 
row area at apex of cuneus and slen- 
der line on either side of fracture 
pale; tibiae uniformly black...... 
3 eh See nee proximus, p. 168 

Rostrum just attaining middle of in- 
termediate coxae; dorsum black and 
pale brown; tip of scutellum and 
basal angle of cortum pale; cuneus 
yellowish, red and black.......... 
unifasciatus var. lateralis, p. 167 

. Rostrum nearly attaining posterior 
margin of mesosternum.......... 7 

Rostrum not reaching beyond middle 
of mesosternum. . . ; -:+ 5-2 eee 8 

. Legs rather uniformly reddish yellow, 
but hind femora with a small group 
of fuscous points on anterior face at 
middle of apical half; cuneus with 
outer edge pale brown............ 
tS Sie ee punctipes, p. 169 — 

Tibiae black, femora black on apical 
half of dorsal aspect; cuneus uni- . 
formly red orange..... illini, p. 168 

Tibiae reddish yellow or with broad, 
pale areas... 1. 52s eee 94 

Tibiae black, rarely with some yellow- ; 
Sh. 2... oe Dh eee eee 12 F 

; Legs mostly red, with apical one-third 
of femora black; tibiae yellowish, 
with apices and variable basal area 
black; second antennal segment 
vellowish with apex very dark 
brown. oot See venustus, p. 170 

Legs orange yellow or fulvous....... 10 

Hemelytra uniformly black; length of 
second antennal segment equal to 
width of pronotum at posterior 
mare th: +) wee are nubilipes, p. 170 

Cuneus and embolium of hemelytra 
pale or fulvous. ..). 2. .22. - oem 11 
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11. Pubescence on dorsum deep golden; 
tibiae without black spot at base. . . 
Re ASE hd erat fulvipes, p. 170 

Pubescence on dorsum silvery white; 
tibiae with black spot at base..... 
eae ae severini, p. 170 

12. Rostrum scarcely attaining hind mar- 
Pismo MORE COKAGA. |. 5. eh. - 5s. 13 

Rostrum reaching behind posterior 
margins of front coxae, or nearly 
to middle of mesosternum........ 14 

13. Hemelytra uniformly black; dorsum 
clothed with silvery, silky pubes- 
CENCE Gece cna ne gerhardi, p. 171 

Hemelytra with embolium and edge 
of cuneus pale; dorsum clothed with 
golden, silky pubescence......... 
et clr Sy a 3 brevirostris, p. 170 

14. Cuneus black; second antennal seg- 
ment of male as thick as first seg- 
ment; coxae yellow in both sexes; 
dorsum black with scutellum and 
hemelytra clothed chiefly with black 
BUBESCENES nico cae opacus, p. 170 

Cuneus yellowish.or red: ja... =. 15 

15. Embolium black; cuneus orange; 
coxae of male black, of female yel- 
low; dorsum clothed with silvery, 
silky pubescence. . venaticus, p. 169 

Embolium pale brown to red........ 16 

16. Femora deep red, only narrow band 
at apices black; tarsi black; embol- 
ium and cuneus deep red......... 

, .chrysopsis, p. 171 

Femora deep yellow, apical one-third 
black, a pale fascia showing on 
anterior aspect; tarsi mostly yellow, 
with apical segment and claws 
black; embolium pale brown to 
yellow; cuneus orange............ 
aerogenes flavocostatus, p. 168 

Polymerus basalis (Reuter) 

Poeciloscytus basalis Reuter (1876, p. 73). 

Apu ts.—Length 3.70-4.80, width 1.70- 

2.30. General color pale brown to yellowish, 

darkened with fuscous and black; hemelytra 

mostly yellowish, with clavus and apical half 

of corium chiefly fuscous; scutellum black, 

variable area at apex not so dark; cuneus 

red; sometimes embolium and legs tinged 

with reddish; posterior femora with two 

subapical fuscous bands; dorsum clothed 

with silvery, silky pubescence that appears 

golden yellow in certain lights. A very dark 
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form of this species, variety fuscatus Knight 

(1926f, p. 167), has not been taken in IIli- 

nois. 

Foop PrLants.—Dog fennel (Anthemis 
cotula); Illinois specimens were collected 

also on plantain (Plantago aristata), daisy 

(Chrysanthemum sp.), sunflower (Helian- 

thus sp.), oak(Quercus sp.), tickweed (Co- 

reopsis sp.) ; the oak record was certainly a 

“sitting” record. 

KNown DistrisuTIoN.—Common in the 

eastern United States. 

Illinois Records—Two hundred ten 

males and 176 females, taken May 18 to 
Oct. 12, are from Albion, Algonquin, Alton, 

Antioch, Bloomington, Champaign, Chicago, 

Darwin, Delavan, Dubois, Elizabethtown, 

Elmira, Farmer City, Freeport, Galesburg, 

Grand Tower, Grayville, Herod, Karnak, 

Lawrenceville, McHenry, Metropolis, 

Monticello, Mount Carmel, Muncie, Pax- 

ton, Rockton, Savanna, Seymour, Shawnee- 

town, Springfield, Starved Rock State Park, 

Urbana, West Union. 

Polymerus nigropallidus Knight 

Polymerus nigropallidus Knight (1923d, p. 
599). 

Known only from New Jersey. 

Polymerus unifasciatus (Fabricius) 

Lygaeus unifasciatus Fabricius (1794, p. 
178). 

Mate.—Length 5.60, width 2.60. Head 
width 1.04, vertex 0.47. Rostrum, length 

1.56, reaching to middle of intermediate 
coxae. Antennae, first segment, length 0.56; 

second, 2.08, black, with basal half dusky 

brown; third, 0.82; fourth, 0.78. Pronotum, 

length 1.04, width at base 1.86. Clothed 

with golden, sericeous, tomentose pubes- 

cence, intermixed with blackish hairs. 

Ground color black; apex of scutellum, 

basal angle of corium, anal ridge and area 

at inner angle of corium, apex of embolium 

and area of corium bordering cuneus, base 

and apex of cuneus, tibiae, apical one-third 

of front and middle femora, pale to testa- 

ceous; cuneus with inner half red, outer 

margin black except at base and apex; 

membrane fuscous, veins and central area 

less dark; a small clear spot bordering apex 

of cuneus. 
FeMALE.—Length 5.20, width 2.65; very 

similar to male in color and pubescence. 
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All North American specimens of this 

species are referable to the variety /ateralis 

Hahn (1834, p. 85). The typical unifascia- 

tus has the pale areas broader than does uni- 

fasciatus lateralis; the embolium and corium 

of this variety are pale brown except for 

a small fuscous patch on the apical area of 

the corium. 

Foop PLant.—Northern bedstraw (Ga- 

lium boreale). 

Known DistriputTion.—This is a Eu- 

ropean species, now known from Alberta, 

British Columbia, Colorado, Illinois, Iowa, 

Maine, Minnesota, New York, North Da- 

kota, Nova Scotia, Quebec.  Blatchley 
(1926b, p. 737) records this from Cham- 
paign, Ill., June 14, at light, under the name 

Polymerus unifasciatus (Fabricius). Speci- 

mens of the typical form from North Amer- 

ica have not been seen by the writer. 

Polymerus flavocostatus Knight 

Polymerus flavocostatus Knight (1926f, p. 
165). 

FEMALE.—Length 5.00, width 2.30. Head 

width 1.06, vertex 0.54. Rostrum, length 

1.11, extending slightly beyond anterior 

coxae, or to middle of mesosternum; first 

and second segments chiefly yellow. Anten- 

nae black, with third segment yellowish; 

first segment, length 0.51; second, 1.80; 

third, 0.86. Pronotum, length 1.02, width at 

base 1.70. 

Mare.—Length 5.70, width 2.30. Head 
width 1.06, vertex 0.46. Antennae, first seg- 

ment, length 0.53; second, 1.86. Hemelytra 

colored as in female; coxae orange yellow, 

or dusky only at base, similar to female. 

Foop PLtant.—Goldenrod (Solidago sp.). 
Known DistrispuTion.—lIllinois, Iowa, 

Missouri, Nebraska, North Dakota. 

Illinois Records. — CHAMPAIGN: June 

15, 1888, C. A. Hart, 14. Gatespure: 

June 18, 1893, 1¢. Oaxwoop: June 14, 

1930, T. H. Frison, on Solidago sp., 12, 

19. Ursana: June 17, 1889, Marten, 1 9 ; 

June 19, 1889, C. A. Hart, 1¢. West 

PULLMAN: July 30, 1905, W. J. Gerhard, 
19, FM. 

Polymerus illini new species 

This differs from flavocostatus Knight by 
the longer rostrum, and from punctipes 

Knight by the black tibiae, the partly black 
femora and the red orange cuneus. 
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Mate.—Length 4.85, width 2.50. Head 
width 1.18, vertex 0.44; black, a glabrous, 

pale spot either side of vertex. Rostrum, 

length 1.43, just attaining posterior margin 
of mesosternum. Antennae black with last 

two segments yellow; first segment, length 
0.44, thickness 0.15; second, length 2.29, 

thickness 0.15, cylindrical; third, length 

0.65; fourth, 0.62. Pronotum, length 1.17, 

width at base 2.03; black, narrow basal 

and ventral edge pale. Clothed with silvery, 

sericeous pubescence intermixed on hemely- 

tra with simple, black pubescence. General 

color black, embolium pale, cuneus and tip 

of embolium orange colored; membrane 
black, narrow pale area bordering cuneus; 

veins yellowish. Tibiae black, slightly pale 

near base; femora orange colored, apical 

half black on dorsal aspect, dark color 

broken by an incomplete annulus of orange 

which does not cross dorsal surface; coxae 

pale to orange, infuscated at base; tarsi yel- 

low, apical segment and claws black. 

FrmMaLe.—Length 5.50, width 2.77. Head 
width 1.22, vertex 0.56. Antennae, first seg- 

ment, length 0.45, width 0.16; second, 2.08, 

thickness 0.10; third, 0.77; fourth, 0.78. Pro- 

notum, length 1.21, width at base 2.25. 

More robust than male, but very similar in 

coloration and pubescence. 

Holotype, male.—Oak Lawn, IIl.: July 
1, 1935, DeLong & Ross. 

Allotype, female. —Onarga, IIl.: June 

8, 1933, Mohr & Townsend. 

Paratypes. —ILLINoIs.—Same 
for holotype, 19; NorTHERN 

DBE MO, 

data as 

ILLINOIS: 

Polymerus proximus Knight 

Polymerus proximus Knight (1923d, p. 601). 

This is closely related to  mnigritus 
(Fallen), but may be distinguished from it 
by the uniformly dark tibiae; the length of 

the first antennal segment is equal to the 

width of the vertex, while in nigritus the 

length of the first segment is less than the 
width of the vertex. 

Mave.—Length 5.30, width 2.70. Head 
mostly black with a yellow spot on either 

side of vertex near eye. Rostrum barely at- 

taining hind margins of middle coxae. An- 
tennae, first segment black; second very 

dark brown, black at base; third dark 

brown; fourth black. Pronotum with pos- 

terior half of disk strongly convex, trans- 

versely wrinkled, uniformly black, slightly 
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shining; clothed with yellowish, sericeous 

pubescence. Scutellum deep black, slender 

area at apex yellowish. Sternum and pleura 

black; ostiolar peritreme pale brown to yel- 

lowish. Hemelytra black; slender area at 

tip of embolium, and narrow areas at base 

and apex of cuneus, pale; slightly shining, 

clothed with intermixed yellowish and black 

pubescence; membrane and veins uniformly 

dark fuscous. Legs usually uniformly black; 

in paler forms, tibiae uniformly very dark 

brown, but never with indication of annula- 

tions. Venter uniformly black, clothed with 

pale brown to yellowish pubescence. 
FEeMALE.—Length 5.30, width 2.80; em- 

boliar margins more strongly arcuate than 

in male, but general coloration similar. 

Host PLant.—Bedstraw (Galium apar- 

ine). 

Known DistrisutTion.—lllinois, Iowa, 

Kansas, Minnesota, Missouri, Nebraska, 

Ohio, Ontario, Pennsylvania. 

Illinois Record.—Rock Ciry: May 30, 

1938, Mohr & Burks, 2 ¢. 

Polymerus venaticus (Uhler) 

Poeciloscytus venaticus Uhler (1872, p. 414). 
Mave.—Length 5.90, width 2.30. Head 

width 1.04, vertex 0.46. Rostrum, length 

1.09, just attaining middle of sternum; pice- 

ous, only slightly paler at joints. Antennae, 

second segment, length 2.31, cylindrical, not 

equal in thickness to first segment. Hemely- 

tra elongate, tip of abdomen attaining mid- 

dle of cuneus, emboliar margins very slightly 

arcuate; black, moderately shining; thickly 

clothed with sericeous, pale pubescence, a 

few black hairs on embolium and cuneus; 

cuneus fulvous or reddish. Legs black, with 

basal halves of hind and middle femora, an- 

terior face of front femora except at apex, 

and two basal segments of tarsi, yellow. 

FemMALe.—Length 5.00, width 2.57; em- 

boliar margins strongly arcuate; shorter, 

more ovate and robust than male; coloration 

very similar to that of male, but coxae al- 

ways yellowish except for spot at base. 

Host PLrant.—Goldenrod (Solidago al- 

tissima). 

Known DistrinutTion.—Alberta, British 

Columbia, Colorado, Connecticut, District 

of Columbia, Idaho, Illinois, Iowa, Maine, 

Maryland, Massachusetts, Michigan, Min- 

nesota, Nebraska, New Hampshire, New 

York, North Dakota, Ohio, Ontario, Penn- 

sylvania, Quebec, Vermont. 
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Illinois Records——Eleven males and* 24 

females, taken May 17 to July 4, are from 

Antioch, Champaign, Cypress, Elizabeth- 

town, Freeport, Galena, Oakwood, Odin, 

Palos Park, St. Anne, Urbana. 

Polymerus punctipes Knight 

Polymerus punctipes Knight (1923d, p. 602). 

Mave.—Leneth 4.60, width 2.00. Head 

width 0.97, vertex 0.47; head black, with a 

yellow spot on either side of vertex at bor- 

der of eye; pubescence yellowish. Rostrum, 

length 1.23, almost attaining hind margin 

of mesosternum, yellowish, apex black. An- 

tennae, first segment, length 0.51, black, 

narrow yellowish area at base; second, 1.85, 

nearly cylindrical, slightly thicker at middle, 

nearly equal in thickness to first segment, 

black, clothed with mixed black and pale 

pubescence; third, 0.66, yellowish, with 

dusky tinge; fourth, 0.80, dusky. Pronotum, 

length 1.00, width at base 1.70; black, slight- 
ly shining, disk transversely rugulose; 

clothed with pale and yellowish, sericeous 

pubescence. Scutellum black, transversely 

rugulose; clothed with yellowish pubescence, 

more sericeous on basal angles. Sternum 

and pleura black; ostiolar peritreme yellow, 

becoming dusky on anterior lobe. Hemely- 

tra, with emboliar margins slightly arcuate 

on apical half; black; embolium and outer 

margin of cuneus yellowish or fulvous; sur- 

face scabriculous, slightly shining, clothed 

with golden, sericeous pubescence intermixed 

with darker hairs. Membrane rather uni- 
formly fusco-brownish, a small, nearly clear 
spot bordering apex of cuneus, veins yellow- 

ish. Legs fulvous, with spot at apices of fe- 

mora and apical segment of each tarsus 

black; hind femora with a group of from 

two to five fuscous points on anterior face 

at middle of apical half, a prominent hair 

rising from each of the two lower points; 

pubescence pale brown to yellowish, black 

on apical halves of femora. Venter black, 

clothed with pale brown to yellowish pubes- 

cense. 
FEMALE.—Length 5.20, width 2.40; em- 

boliar margins strongly arcuate on apical 

half; pubescence and color similar to those 

of male. Rostrum, length 1.31, nearly at- 
taining hind margin of sternum. 

Foop PLant.—Loosestrife (Lysimachia 

quadrifolia). 

Known DistriBuTION. 
lumbia, Florida, Georgia, 

Wistrick of.Go- 

Illinois, Towa, 
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Maine, Maryland, Minnesota, New York, 

Ohio, Ontario, Quebec. 

Illinois Records.—Twelve males and 19 

females, taken May 21 to June 24, are from 

Dolson, Dubois, Elizabethtown, Golconda, 

Herod, Mound City, Mount Carmel, Oak- 

wood, Pulaski. 

Polymerus fulvipes Knight 

Polymerus fulvipes Knight (1923d, p. 603). 

Known from Connecticut, Massachusetts, 

New York, North Carolina, Pennsylvania. 

Not yet collected in Illinois. 

Polymerus severini Knight 

Polymerus severini Knight (1925, p. 247). 

No Illinois specimens; known from AI- 

berta, Minnesota, South Dakota. 

Polymerus nubilipes Knight 

Polymerus nubilipes Knight (1925, p. 248). 

Known only from Minnesota and Wis- 

consin; not yet taken in Illinois. 

Polymerus opacus Knight 

Polymerus opacus Knight (1923d, p. 604). 

Not taken in Illinois; known from Maine, 

Ontario, New York, Vermont. Feeds on 

aster (Aster umbellatus). 

Polymerus venustus Knight 

Polymerus venustus Knight (1923d, p. 605). 

Mate.—Length 5.20, width 2.30. Head 
width 1.01, vertex 0.38; head black; a yel- 

low spot on either side of vertex bordering 

eye; lower margin of jugum and upper mar- 

gin of lorum red; clothed with sericeous, 

pale pubescence. Rostrum, length 1.14, 

scarcely exceeding posterior margins of 
front coxae, piceous, paler at joints. An- 
tennae, first segment, length 0.81, black, un- 
usually long and thick (0.15 thick) ; second, 
2.06, cylindrical, thickness 0.07, yellowish, 
apical one-third black, pubescence same 
color as surface beneath; third, 1.02, slender, 
yellowish to fuscous, darker apically; fourth, 
1.03, blackish. Pronotum, length 1.03, width 
1.74; surface minutely granulate and trans- 
versely wrinkled; clothed with yellowish to 
golden, silky pubescence; black, lower 
pleural margin with a slender reddish area. 
Scutellum black, surface and pubescence as 
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on pronotal disk. Sternum and pleura black; 

ostiolar peritreme yellowish to reddish. 
Hemelytra with emboliar margins moder- 

ately arcuate; black, opaque, surface rather 

irregularly roughened, somewhat scabricu- 
lous; clothed with golden and dusky seri- 
ceous pubescence. Membrane uniformly 

dark fuscous; area bordering apex of cuneus 

slightly paler, veins yellowish. Legs with 

coxae and basal half of femora deep, trans- 

lucent red; lateral areas of coxae, with apex 

of front pair also, becoming fuscous; apical 

one-half to one-third of femora _ black, 

blackish cloud formed on anterior face of 

front pair near base; tibiae yellowish to ful- 
vous, basal one-third and apices black; tarsi 

yellowish, apical half of third segment fus- 

cous. Venter black, clothed with sericeous, 

silvery pubescence; genital segment with 

simple, dusky yellowish hairs. 
FEMALE.—Length 5.70, width 2.60. Em- 

boliar margins more strongly arcuate api- 

cally. More robust than male, but very simi- 

lar in coloration. First antennal segment as 

thick as that of male, but second segment 

slightly more slender. 

Hapsits.—Collected on willow (Salix sp.). 
Known Distripution. — Florida, Illi- 

nois, Michigan, North Carolina, Ohio, South 

Carolina, Virginia. 

Illinois Records.—Gotconpba: June 22, 

1932, on Salix sp., Ross, Dozier & Park, 1 2, 

19. PurasKki: May 28, 1909, cypress 
swamp, | ¢. 

Polymerus brevirostris Knight 

Polymerus brevirostris Knight (1925, p. 246). 

Mave.—Length 4.50, width 2.20. Head 
width 0.97, vertex 0.43. Rostrum, length 

0.88, not reaching hind margins of front 

coxae, reddish to fuscous. Antennae, first 

segment, length 0.46, thickness 0.14, black; 

second, 1.74, thickness 0.11, cylindrical, 

slightly constricted near base, black; third, 

0.71, orange yellow, fuscous apically; fourth, 

0.93, fuscous, yellowish at base. Pronotum, 

length 0.96, width at base 1.80; basal mar- 

gin with a slender yellowish area; xyphus 
reddish. Body clothed with golden yellow, 
sericeous pubescence, silvery beneath, this 

pubescence intermixed with pale and fus- 
cous, simple hairs; femora with pale pu- 

bescence. General color black; embolium ~ 

and usually slender outer margin of cuneus 

yellowish; membrane black, veins yellowish. 

Legs orange to red; tibiae, tarsi and apices _ 
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of femora black; hind femora with indica- 

tion of a subapical, fuscous band on anter- 

ior aspect. 

Femace.—Length 5.09, width 2.60. Very 
similar to male in pubescence and colora- 

tion. 

Known DistrisputTion.—lIllinois, Mani- 

toba, Michigan, Minnesota, North Dakota, 

South Dakota, Wisconsin. 

Illinois Record.—GaALespurc: June 28, 
1993, 1.429. 

Polymerus chrysopsis Knight 

Polymerus chrysopsis Knight (1925, p. 245). 

Mave.—Length 5.70, width 3.60. Head 

width 1.17, vertex 0.48; head black, with a 

rounded, yellowish spot on either side of 

vertex near eye. Rostrum, length 1.24, 

reaching slightly beyond middle of mesoster- 

num; blackish; first and second segments 

more or less reddish. Antennae _ black, 

clothed with short, mixed pale and fuscous 

pubescence ; first segment, length 0.45, thick- 

ness 0.14; second, length 2.06, cylindrical, 

thickness 0.12; third, length 0.66; fourth, 

length 0.63. Pronotum, length 1.17, width 
at base 2.06. Body clothed with silvery 
white pubescence intermixed with suberect, 

pale yellowish pubescence. General color 

black, moderately shining, with embolium 

and variable area at apex of corium and 

cuneus, blood red; coxae and femora red; 

apices of femora and tibiae black; trochan- 

ters and extreme bases of coxae sometimes 

fuscous; posterior femora often with a black 

patch on dorsal surface before black apex, 

also two small dots of black on ventral as- 

pect. 

FEemMALE.—Length 5.50, width 2.80. Very 

similar to male in pubescence and coloration. 

Antennae black, last two segments dark 

brownish. 

Host PLrant.—Golden aster (Chrysopsis 

villosa). 

This is the most beautiful species of 

Polymerus, the bright red of the embolium, 

cuneus and femora, standing in brilliant con- 

trast with the black body. Strange to say, 

the contrasting red and black colors make 

the insect dificult to see when it is on its 
host plant. When disturbed, the adult bug 

usually rushes to the base of a leaf petiole, 

where it clasps its legs about the reddish 

stem of the plant in such a way that the 
black body with its covering of silvery pu- 
bescence suggests, at first glance, a bud 
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in the leaf axil of the golden aster. Many 

other mirids are so colored as to be simi- 

larly inconspicuous when they are on their 

normal host plants. 

Known Distripution.—lllinois, Iowa, 

Manitoba, Minnesota, North Dakota, South 

Dakota. 

Illinois Record.—A cpripcE: 

1932, H. L. Dozier, 1 2°. 

May 8, 

Polymerus gerhardi Knight 

Polymerus gerhardi Knight (1923d, p. 606). 
FEMALE.—Length 6.40, width 2.80. Head 

width 1.16, vertex 0.51; head black, vertex 

pale on either side; clothed with sericeous, 

white pubescence. Rostrum, length 1.08, not 

attaining hind margins of front coxae, pice- 

ous, basal segment and joints reddish. An- 

tennae, first segment, length 0.64, thickness 

0.14, black; second, 2.03, thickness 0.09, cy- 

lindrical, black, with rather closely set, 

black pubescence; third, 0.96, fusco-brown- 

ish; fourth, 0.88, fuscous. Pronotum, length 

1.24, width at base 2.14; black, scarcely 

shining, rather irregularly rugulose; thickly 

clothed with sericeous, white pubescence; 

margins of xyphus, and narrow area along 

lower margins of pleura, yellowish. Scutel- 

lum black, pubescent as on pronotal disk. 

Sternum and pleura black; ostiolar peri- 
treme yellowish. Emboliar margins moder- 

ately arcuate. Hemelytra black, thickly 

clothed with sericeous, white pubescence in- 

termixed with more erect, simple, black 

hairs. Membrane and veins uniformly very 

dark brown, slightly paler bordering apex 

of cuneus. Legs with femora deep red; 

coxae tending toward yellowish or orange; 

tips of femora, tibiae, and tarsi, black; tibiae 

unusually thick, 0.17; spines and pubescence 

also black. Venter black, thickly clothed 

with sericeous, white pubescence intermixed 

with more nearly erect, dark hairs. 

Matve.—Length 4.70, width 2.00. Anten- 

nae, first segment, length 0.52; second, 2.03, 

thickness 0.13; third, length 0.82; fourth, 

length 0.86. Smaller than female, but very 

similar in pubescence and coloration. 

Known DistriputTioN.—Described orig- 

inally from specimens from Lake County, 

Indiana, and Texas. Since being described, 

this species has also been collected in IIli- 

nois, Mississippi, Oklahoma. 

Illinois Records. — AsHLry: Aug. 7, 

1917, 14, 19. Savanna: June 29, 1935, 

DeLong & Ross, | ¢. 
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Poecilocapsus Reuter 

Poecilocapsus lineatus (Fabricius) 

Four-Lined Plant Bug 

Lygaeus lineatus Fabricius (1798, p. 541). 

Aputt. — Fig. 167. Length 7.00-7.50, 
width 3.50. General color yellow or green 

yellow, with four black lines on the dor- 

Fig. 167.— Poecilocapsus lineatus. 

sum; certain specimens have the yellow of 
the hemeleytra replaced by bright green. 

Host PLrants.—A large number of her- 
baceous plants, especially dock (Rumex sp.) ; 

occasionally becomes a pest on currant 

bushes (Ribes sp.). Large numbers of speci- 
mens were collected in Illinois on potato 
foliage (Solanum tuberosum). 

Known Distrisution. — Throughout 
most of the eastern states and Canada. 

Illinois Records.—Sixty-eight males, 129 
females and 16 nymphs, taken May 7 to Sep- 
tember, are from Algonquin, Anna, Antioch, 
Beach, Bishop, Bluff Springs, Carbondale, 
Carlinville, Champaign, Chicago, Clarks- 
ville, Cypress, Danville, Edgebrook, Eliza- 
bethtown, Fountain Bluff, Frankfort, Free- 
port, Galena, Galesburg, Giant City State 
Park, Makanda, Glendon Park, Glen Ellyn, 

Vol. 22; Artod 

Golconda, Grand Detour, Hardin, Havana, 

Joliet, Kankakee, Karnak, Manito, Morton 

Grove, Mount Carmel, Oakwood, Odin, 

Palos Park, Quincy, Rockford, Rockton, 

Urbana, Vienna, Villa Ridge, Volo, War- 

saw, Waukegan, Willow Springs. 

Horcias Distant 

KEY TO SPECIES 

1. Second antennal segment clavate, its 
maximum diameter exceeding diame- 
ter of first segment; embolium white, 
cuneus rose colored; see frontispiece 
be eine ie a eg illini, p. 172 

Second antennal segment slightly cla- 
vate, but its maximum diameter less 
than diameter of first segment...... 2 

Nw Rostrum not surpassing posterior mar- 
gins of middle coxae; color black 
with scutellum frequently red...... 
ae LO Se fallax, p. 173 

Rostrum extending nearly to posterior 
margins of hind coxae; color vari- 
able ce). conse dislocatus, p. 173 

Horcias illini new species 

This species is allied to dislocatus (Say), 
but differs from it in being smaller, and in 

having a narrower vertex and more strongly 

clavate second antennal segment; in color, 

it is very similar to dislocatus flavidus 
Knight, but the cuneus, calli and head are 

distinctly reddish; the color pattern appar- 

ently is not variable. 

Mate.—Frontispiece. Length 5.20, width 

2.70. Head width 1.12, vertex 0.43. Ros- 

trum, length 1.95, nearly attaining hind mar- 

gins of middle coxae. Antennae, first seg- 

ment, length 0.74, thickness 0.14, black; 

second, 1.86, thickness 0.15, slender at base 

(0.07 thick), gradually enlarging to clavate 
on apical half (0.15 thick), black, densely 
clothed with short, velvety, yellowish pu- 

bescence ; third, length 0.82, basal one-fourth 

widened and pale brown, distal part slender 

and black; fourth, length 1.04, slender, black, 

with narrow, tan area at base. Pronotum, 

length 1.21, width at base 2.04. Surface of 
body smooth and shining; dorsum with 

sparse and very fine pubescence. General 
coloration black and white with lighter areas 

tinged with reddish. Head yellowish to red- 
dish brown, frons with transverse reddish 

lines on either side. Pronotum white, a large 

. 

4 
be 
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quadrate, black area on either side behind 

calli, leaving median line, lateral margins of 

disk, and narrow area at basal edge, white; 

calli and area extending along lateral mar- 

gins of disk irregularly marked with red- 
dish; propleura with two reddish rays ex- 

tending parallel to margins of disk. Meso- 

scutum and scutellum black, median line 

white. Hemelytra black, broad white area 

along claval vein; claval suture black only 

on basal half; embolium, narrow area along 

radial vein, and wedge-shaped area on inner 

apical area of corium, white; cuneus red- 

dish, apex blackish, outer basal angle pale. 

Membrane uniformly dark brown. Ventral 

surface reddish brown to black, a white line 

formed on either side of venter; also white 

mark extending across dorsal half of ostiolar 

peritreme and side of sternum. Legs pale to 

dark brown; coxae reddish brown; femora 

paler on apical half, annulated with yellow- 

ish and brown near apices; tibiae pale, tips 

and knees dark, spines black; tarsi mostly 

pale, black apically. 

FEMALE.—Length 5.80, width 3.10. Head 
width 1.25, vertex 0.49. Antennae, first 

segment, length 0.82; second, 2.12, greatest 

thickness 0.15, clavate as in male; third, 

length 0.86. Pronotum, length 1.38, width 

at base 2.42. More robust than male, but 

very similar in color and pubescence. 

Holotype, male. — Dongola, Ill.: May 
re, 1916. 

Allotype, female.— Same data as for 
holotype. 

Paratypes.—ILLINoIs.—DoncoLta: May 

OB 1916, 1 go; May 12, 1916, 1 4 ; May 13, 
PIG, 1-4, 1 9: 

The apparently restricted distribution of 
this beautiful new species seems worthy of 

remark. Future collections of specimens will 

be received with great interest. 

Horcias dislocatus (Say) 

Capsus dislocatus Say (1832, p. 21). 

Aputts.—Length 6.20, width 3.00. Gen- 

eral color of typical form pale rufo-sangui- 

neous. First and second antennal segments, 

tylus, juga, base of vertex, two wedge- 

shaped approximate spots on basal half of 

pronotal disk, scutellum except median line, 

inner half of clavus, inner apical angles of 

corium, membrane, pleura, middle and hind 

coxae, and the venter, black. 

This species varies in color from yellow 

and brown, through red and black, to en- 

KNIGHT: PLANT Bucs, oR Miripak, oF ILLINOIS Wes: 

tirely black. A large number of color com- 

binations of this species have been given 

varietal names. The Illinois material con- 

tains representatives of the following in ad- 

dition to the typical form: rubellus Knight 

(1923d, p. 608), goniphorus (Say) (1832, p. 

21), gradus Knight (1923d, p. 609), residuus 

Van Duzee (1912, p. 484), coccineus (Em- 

mons) (1854, pl. 30, fig. 2), limbatellus 
(Walker) (1873, p. 93), affinis (Reuter) 
(1876, p. 74), flavidus Knight (1923d, p. 
609), scutatus Knight (1923d, p. 609), pal- 
lipes Van Duzee (1912, p. 484), and nigritus 

Reuter (1909, p. 41). Two other varieties, 

nigriclavus Knight (1923d, p. 609) and mar- 

ginalis (Reuter) (1876, p. 75) have not been 

recognized in the material collected here. 

Foop PLANTs. — False Solomon’s seal 

(Smilacina racemosa), wild geranium (Ger- 

anium maculatum), figwort (Scrophularia 

leporella) and occasionally papoose root 

(Caulophyllum thalictroides). A few Illi- 

nois specimens were collected also on clover 

(Melilotus sp. and Trifolium sp.), oak 

(Quercus sp.) and fleur-de-lis (Jris sp.). 

The different color varieties of this species 

may occur on any of these food plants. 

Known DistrisuTion.—Known in_ its 
various color forms from Maine westward 

to Minnesota and southward to Pennsyl- 

vania and Texas. 

Illinois Records. — One hundred forty 
males, 155 females and 4 nymphs, collected 
May 21 to June 30, are from Algonquin, 

Antioch, Beach, Bloomington, Castle Rock, 

Champaign, Danville, Dubois, Elizabeth, 

Frankfort, Freeport, Galesburg, Glendon 

Park, Glen Ellyn, Grand Detour, Herod, 

Homer, Joliet, Keithsburg, Le Roy, Manito, 

Monticello, Mount Carmel, Muncie, Oak- 

wood, Oregon, Palos Park, Pecatonica, Riv- 

erdale, St. Joseph, Springfield, Stratford, 

Urbana, Waukegan, White Heath, White 

Pines Forest State Park, Willow Springs, 
Zion. 

Horcias fallax Reuter 

Forctas fallax Reuter (1909, p. 42). 

Mave.—Length 5.10, width 2.10. Head 

width 1.08, vertex 0.41. Rostrum, length 

1.86, just attaining posterior margins of 

middle coxae. Antennae, first segment, 

length 0.60, thickness 0.12; second, 1.99, 

thickness 0.11; third, length 0.80; fourth, 
length 0.95. Pronotum, length 1.08, width 
at base 1.86. General color black, shining, 
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nearly glabrous; scutellum either red or 

black. Propleura yellowish; rarely anterior 

half of pronotum yellowish. Legs mostly 

yellowish with basal halves of middle and 

hind coxae, tips of tibiae, and apical seg- 

ment of each tarsus, black; hind femora 

often with two fuscous annulations just be- 

fore apex; membrane and veins uniformly 

dark fuscous or black. 

FEMALE.—Length 5.40, width 2.43. Some- 
what more robust than male, but very simi- 

lar in coloration. 

Host PLants.—A good series of nymphs 

and adults were taken on wild gooseberry 

(Ribes oxyacanthoides) in Iowa, May 18 

to 25; a few Illinois specimens were col- 

lected on willow (Salix sp.) and oak (Quer- 
cus sp.). 

Known DistrisputTion.—lIllinois, Indi- 

ana, Iowa, Ohio, Pennsylvania, Wisconsin. 

Illinois Records.—Five males and 12 fe- 

males, taken May 9 to June 30, are from 

Algonquin, Dongola, Galesburg, Glen Ellyn, 
Urbana, White Heath, Willow Springs. 

Adelphocoris Reuter 

KEY 1©O:SPECIES 

Hemelytra dark brown, broad pale area at 
costal margin, fig. 168; scutellum uni- 
formly dark brown, leng h 6.80-7.40. . . 
Ree Ri | Libel oes ak RNID [Ty 6 apt rapidus, p. 174 

Hemelytra pale, costal edge black; scutel- 
lum light with two dark longitudinal 
lines; usually apical area of corium 
darkened, fig. 169; length 8.00........ 
Bea adeinag se oa op a th lineolatus, p. 175 

Adelphocoris rapidus (Say) 

Capsus rapidus Say (1832, p. 20). 
Apu.ts.—Fig. 168. Length 6.80-7.40. 

General color dark brown. Embolium and 
outer margin of cuneus light brown; prono- 
tum yellowish brown, basal half of disk us- 
ually with two black spots; these spots some- 
times fuse to form a transverse black mark. 

Host PLiants.—Ordinarily breeds on 
dock (Rumex sp.) in the northern states, 
but may breed on several other plants; Illi- 
nois specimens have been collected on clover 
(Trifolium sp. and Melilotus sp.) and yar- 
row (Achillea sp.). 
Known Distrisution.—A common spe- 

cies in the eastern states and those west- 
ward to the 100th meridan; farther west it 
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is replaced by superbus Uhler, a quite vari- 
able species. 

Illinois Records——Two hundred forty- 

two males, 253 females and 1 nymph, col- 
lected May 15 to Nov. 4, are from Albion, 

Algonquin, Allerton, Alton, Anna, Antioch, 

Fig. 168.— Adelphocoris rapidus. 

Arcola, Aurora, Beardstown, Beach, Bloom- 

ington, Blue Island, Bluff Springs, Borton, 

Browns, Bushnell, Carbondale, Champaign, 

Chicago, Darwin, Delavan, Dixon, Dolson, 

Dubois, Last St. Louis, Elgin, Elizabeth- 

town, Erie, Fairmount, Farmer City, Foun- 

tain Bluff, Freeport, Galena, Galesburg, 
Giant City State Park, Makanda, Glencoe, 

Glen Ellyn, Golconda, Grand Detour, 

Grand Tower, Grand View, Hamilton, 

Hardin, Hartsburg, Havana, Herod, Hilli- 

ary, Hinsdale, Homer Park, Iroquois, 

Jonesboro, Kankakee, Karnak, Keithsburg, 

Lawrenceville, Mahomet, Marshall, Mason 

City, Metropolis, Milford, Monticello, 

Mound City, Mount Carroll, 
Normal, Oak Lawn, Oakwood, Ogden, 

Oquawka, Oregon, Palos Park, Pecatonica, 

Princeton, Pulaski, Rockford, Rockton, St. 

Muncie, © 
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Anne, St. Joseph, Savanna, Seaton, Sey- 

mour, Shawneetown, Sparta, Springfield, 

Starved Rock State Park, Sun Lake, To- 

peka, Ullin, Urbana, Vandalia, Vienna, 

Virginia, Volo, Ware, Waterman, Watseka, 

Waukegan, West Union, Willow Springs, 

York, Zion. 

Adelphocoris lineolatus (Goeze) 

Alfalfa Plant Bug 

Cimex lineolatus Goeze (1778, p. 267). 

Mave.—Length 8.00, width 2.80. Head 

width 1.36, vertex 0.42. Antennae, first seg- 

ment, length 0.98; second, 2.87; third, 2.20; 

fourth, 1.30. Pronotum, length 1.30, width 

at base 2.25. General coloration pale yel- 

lowish with a tinge of brown and dusky. 
Scutellum with two fine, longitudinal fus- 

cous marks on middle; corium usually with 

a triangular fuscous area on apical half; a 

fine line along costal edge black; cuneus 

Fig. 169.— Adelphocoris lineolatus. 
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yellowish; membrane fuscous. Antennae 

yellowish to brown, apical half darker and 
usually reddish brown. Legs yellowish; fem- 

ora with many black dots, anterior aspect 

with two rows of somewhat larger spots; 

tibial spines black, without distinct spots 

at bases. Body clothed with simple, pale 

yellowish pubescence, legs provided with 

black pubescence. 

FEMALE.—Fig. 169. Length 7.50, width 
2.90. More robust than male and usually 

somewhat paler in color, but otherwise very 
similar in form and coloration. 

Hosr Piants.—Alfalfa (Medicago sa- 

tiva) and sweet clover (Melilotus sp.) ; oc- 

curs in limited numbers on other leguminous 

plants; also on many other succulent, herba- 

ceous plants. The bugs prefer to feed on 

flower buds and newly formed seeds, and 

may prove a pest where alfalfa and sweet 

clover are grown for seed. 

Known DtstripuTion. — A European 

species first recorded from North America 

at Cape Breton, Nova Scotia (Knight 

1922a), and later from Ames, Iowa, where 

adults were first collected June 18, 1929. 

They were probably imported as eggs in 

seeds, as about 700 samples were imported 

and grown at the agronomy farm at Ames in 

1926 and 1927. The spread of this foreign 
species to surrounding states is indicated to 

a certain extent by the collection dates placed 

in parentheses following the names of these 
states: lowa (1929), Minnesota (1934), II- 

linois (1935), Missouri (1935), South Da- 
kota (1935), Nebraska (1936), Wisconsin 
(1936), Kansas (1939), Manitoba (1939). 

Illinois Records. — Freeport: June 28, 
1935, DeLong & Ross, 2¢. RicHMOND: 
June 25, 1938, at light, Ross & Burks, 1 3. 

SAVANNA: June 29, 1935, DeLong & Ross, 

lea 

Stenotus Jakovlev 

Stenotus binotatus (Fabricius) 

Lygaeus binotatus Fabricius (1794, p. 172). 

Mace.—Length 6.00, width 2.00. Chiefly 

yellowish green below; pronotum with two 

broad black rays; hemelytra yellowish 

orange, with two broad, irregular, longi- 

tudinal black stripes. 

FEMALE.—Length 7.00, width 2.40; yel- 

lowish green, pronotum with two prominent 

black spots on disk, one behind each callus; 

corium with a longitudinal fuscous stripe. 
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Host Piants.—Orchard grass (Dacty- 
lis glomerata) and, to some extent, other 

grasses; Illinois specimens have been col- 

lected on orchard grass and_ timothy 
(Phleum pratense). 
Known DistripuTion. — A European 

species now known from British Columbia, 

Illinois, Indiana, Iowa, Massachusetts, 

Michigan, Minnesota, Missouri, New 

Hampshire, New Jersey, New York, North 

Carolina, Ohio, Ontario, Oregon, Pennsyl- 

vania, Quebec, Tennessee, Wisconsin. 

Illinois Records. —One hundred twenty- 

six males and 158 females, taken June 1 to 

July 14, are from Antioch, Apple River 

Canyon State Park, Bureau, Elizabeth, Ga- 

lena, Hamilton, Hardin, Karnak, Marshall, 

Mason City, Monticello, Palos Park, Plain- 

view, Putnam, Urbana, Warsaw, Wauke- 
gan, Zion. 

Paracalocoris Distant 

KEY TOVSPECIES 

1. Hind tibiae thickly clothed with long, 
erect hairs which obscure tibial 
spines and are easily confused with 
(eta bos Sen Riri scrupeus, p. 177 

Hind tibiae with shorter and more 
appressed hairs, especially on inner 
side; hairs not easily confused with 
PFUE SPINES? Susee ck os eee 2 

i) Length of first antennal segment as 
great as or greater than maximum 
dorsal length of pronotum........ 3 

First antennal segment shorter than 
PROMO Ei Fst ae 6 

3. Length of first antennal segment !ess 
than width of head plus dorsal width 
of an eye; length 6.00-6.50........ 
Se heehee epee en Bes hawleyi, p. 178 

Length of first antennal segment equal 
to width of head plus dorsal width 
of an eye, or greater...........-. 4 

4. Second antennal segment uniformly 
Blacks he Ree eee limbus, p. 178 

Second antennal segment pale yellow- 
ish to brown, sometimes dark 
brown, but never black; general 
coloration brownish, with minute 
Pale 'SPOtS|). <3... : sac eee eee eee 5 

5: First antennal segment reddish brown, 
with pallid spots; gula and genae 
dark brown 

- pallidulus var. pallidulus, p. 178 
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10. 

Lie 

. Dorsum dark brown, with several 

. Second antennal segment dark, with 

Vol. 22, Art. 1 

First antennal segment more pallid 
than brown; gula and genae pallid 
. .pallidulus var. albigulus, p. 178 

Length of first antennal segment equal 
to or greater than width of head... 7 

Length of first antennal segment less 
than width of head.2..2 93a 9 

Pronotum and scutellum with three 
distinct yellowish stripes; first an- 
tennal segmen: black, with few, if 
any, pale spots..... trivittis, p. 178 

Pronotum and scutellum without dis- 
tinct stripes; first antennal seg- 
ment pallid, marked with brown, or 

_ brown with pallid marks.......... 8 

. Apical half of second antennal seg- 
ment black or very dark brown; 
scutellum with narrow, median, 
yellowish line, this line sometimes 
obscured by brownish coloration. . 
ROE MMs 68 one 1) te. evonymi, p. 178 

Second antennal segment rather uni- 
formly yellowish brown, in darkest 
specimens with black but only at 
apex; scutellum with light color 
irregularly distributed; brown 
largely broken by minute, light- 
colored spots: 7 oe salicis, p. 177 

large yellow patches: on apical half 
of scutellum, apex of clavus, middle 
of corium, apex of embolium and 
outer half of corium, and three 
areas on pronotum.-, 175. eee 
suse ae tee eS multisignatus, p. 180 

Ground color dark brown, light- 
colored areas taking the form of f 
fine lines and small dots.......... 10 

Basal half of second antennal segment 
yellowish brown, but without nar- 
row white annulus at middle or 
basess. <3 cee eee castus, p. 178 

Second antennal segment with a nar- 
row white annulus near the middle 
which separates black area on apical 
half from brownish basal half... .. 11 

Rostrum extending beyond hind coxae 
es pee As Ns a. celtidis, p. 179 

Rostrum not extending beyond hind 

pale annulus at middle only; femora 
dark at base, apical half with one 
large and several smaller white 
Spots eae re gleditsiae, p. 180 

Second antennal segment with pale 
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annulus both near base and at mid- 

dle; femora with broad, light-colored 
areas at base and middle........ 

Paracalocoris scrupeus (Say) 

Capsus scrupeus Say (1832, p. 23). 

Matve.—Length 6.00, width 2.50. Head, 
width 1.10, vertex 0.52. Rostrum, length 
2.38, reaching to middle of hind coxae. An- 

tennae, first segment, length 1.25; second, 

1.95; third, 0.82; fourth, 0.91. Pronotum, 

length 1.34, width at base 2.08. Varying in 

color from orange and black, through yel- 

low and brown, to almost uniformly brown 
or tan. 
A large number of color combinations of 

this species have been given varietal names. 

Of these, besides the typical form, the fol- 

lowing varieties, all described by McAtee 

(1916), have been taken in Illinois: delta, 

ardens, cunealis, par, sordidus, bidens, nu- 

bilus, varius, compar, lucidus, percursus, 

rubidus and triops. 

Host Prants.—Most frequently wild 
grape (Vitis sp.), but may occur on culti- 

vated varieties of grape and, occasionally, 

on other woody plants. Illinois specimens 

were collected on grape, box elder (Acer 

negundo), willow (Salix sp.), hop tree 

(Ptelea trifoliata), hickory (Carya sp.), 

hawthorn (Crataegus sp.), dogbane (A po- 
cynum sp.) and dogwood (Cornus sp.). 

Illinois Records.—One hundred males 

and 150 females, taken May 30 to July 12, 
are from Algonquin, Antioch, Bureau, 

Dixon, Dolson, Elizabeth, Elizabethtown, 

Frankfort, Freeport, Galena, Galesburg, 

Grand Detour, Harvard, Havana, Joliet, 

Kampsville, Kankakee, Keithsburg, Kings- 
ton, Monticello, Oakwood, Oquawka, Ore- 

gon, Palos Park, Putnam, Riverside, Sa- 

vanna, Urbana, West Union, White Heath, 

Willow Springs, Zion. 

Paracalocoris salicis Knight 

Paracalocoris salicis Knight (1926), p. 367). 

Mave.—Length 6.00, width 2.50. Head 
width 1.15, vertex 0.50. Rostrum, length 
2.36, nearly attaining hind margins of pos- 

terior coxae. Antennae, first segment, 

length 1.18, slightly greater than width of 

head; second, 2.22, rather uniformly yellow- 

ish brown, somewhat darker at apex; third, 

0.89, black, narrow pale area at base. Pro- 
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notum, length 1.35, width at base 2.06. Dor- 

sum clothed with short, yellowish pubes- 

cence, more golden on clavus, and with a few 

sericeous hairs on scutellum and clavus. 

Ground color pale yellowish, more or less 

clouded with dark brown; pronotal disk 

brown with several small, pale spots, some 

Fig. 170.— Paracalocoris salicis, 2. 

of which coalesce behind outer margin of 

each callus to suggest a ray; pale yellow- 

ish median line of pronotum continued on 

scutellum, where irregular dark color on 

either side of it is composed of aggregated 

small dots. Hemelytra medium brown to 

dark brown, marked with pale dots in longi- 

tudinal series, one row along middle of 

corium, another along radial vein; apex of 

embolium and inner apical angle of corium 

with broad, pale areas; clavus with a more 

or less broad, pale mark along claval vein. 

Cuneus very light yellow, with inner basal 
angle, apex, and area extending back along 

margin of membrane, brownish. Membrane 

yellowish to brownish, darker at apex and 
areoles; veins white, brown around smaller 

areole. Legs tan to yellowish, darkened with 

brown, this dark color broken by numerous 

pale dots; basal third of tibiae, band at mid- 
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dle, and narrow band at apex, dark brown. 

Venter yellowish, sides with three indistinct, 

longitudinal, dark lines separated by three 

indistinct yellow ones. 
FemaLte—Fig. 170. Length 6.40, width 

2.60. Head width 1.14, vertex 0.50. An- 
tennae, first segment, length 1.24; second, 

2.22: third, 1.00; fourth, 0.98. Very similar 

to male in pubescence and coloration. 
Host Piant. — Sandbar willow (Salix 

longifolia). 

Known DistrisutTion.—Colorado, Illi- 

nois, Indiana, Iowa, Michigan, Minnesota, 

Nebraska, Pennsylvania, South Dakota. 
Illinois Records. — Twenty-two males 

and 31 females, taken May 27 to July 26, 
are from Alton, Bureau, Elizabethtown, 

Freeport, Golconda, Herod, Kampsville, 

Lilly, Monticello, Oquawka, Oregon, Palos 

Park, Pulaski, Rockford, St. Joseph, Sa- 

vanna, Seymour, West Union, Willow 

Springs, York. 

Paracalocoris hawleyi Knight 

Paracalocoris hawleyi Knight (19164, p. 377). 

Not taken in Illinois; known from Mas- 

sachusetts, New York, Ohio. Occurs on 

cultivated hop (Hamulus japonicus). 

Paracalocoris limbus McAtee 

Paracalocoris limbus McAtee (1916, p. 380). 

Not taken in Illinois; known from Geor- 

gia, Maryland, Massachusetts, New York, 

Ohio, Pennsylvania, Virginia. 

Paracalocoris pallidulus McAtee 

Paracalocoris hawleyi var. pallidulus McAtee 
(1916, p. 380). 

Not taken in Illinois; known from Minne- 

sota, New York, North Dakota, Ohio, On- 

tario; feeds on apple (Pyrus malus) and 

hawthorn (Crataegus sp.). The variety al- 
bigulus Knight (1930d, p. 823) is generally 
lighter in color than the typical form. 

Paracalocoris castus McAtee 

Paracalocoris colon var. castus McAtee (1916, 
p. 382). 

Matve.—Length 5.40, width 2.30. Head 

width 1.04, vertex 0.45. Rostrum, length 

1.95, just reaching to middle of hind coxae. 
Antennae, first segment, length 0.88, dark 
brown with a few yellowish spots; second, 
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2.08, yellowish brown, apical two-fifths and 

narrow area at base dark brown, without 

any indication of white annuli; third, 0.75, 

yellowish, apical half black; fourth, 1.03, 

fuscous. Pronotum, length 1.21, width at 

base 1.90. General color dark brown, with 

a few yellow spots on pronotum, apical area 

of corium and on cuneus; scutellum with a 

slender, median yellowish line. Membrane 

fuscous, with a yellowish spot near tip of 

cuneus; veins fuscous, pale at apex of larger 

areole. Dorsum clothed with yellowish to 
golden, sericeous pubescence intermixed with 

a lesser amount of simple pubescence. Legs 

dark brown; femora with rows of small 

yellowish spots, hind femora each with a 

large yellowish spot dorsally near middle 

of apical half; each tibia with a broad, yel- 

lowish band at middle and just before apex; 

tarsi brown to fuscous. 

FEMALE.—Length 5.40, width 2.60. Head 

width 1.11, vertex 0.51. Antennae, first 
segment, length 1.03; second, 1.99; third, 

0.91; fourth, 1.12. Pronotum, length 1.38. 

width at base 2.12. More robust than male, 

but very similar in pubescence and colora- 
tion. 

Host PLant.—Virginia creeper (Psedera 

quinquefolia). 
Known DistripuTion.—District of Co- 

lumbia, Florida, Illinois, Iowa, Maryland, 

Massachusetts, Michigan, Minnesota, New 

Jersey, New York, Ohio, Vermont. 

Illinois Records.—ALcoNnouIN: June 24, 
1894, 19. ANTIocH: July 5-7, 1932, T. H. 

Frison, 1¢, 19. Havana: July 12, 1932, 
Dozier & Park, 19. Wuuitr PINEs Forest 

STATE Park: July 4, 1932, Dozier & Mohr, 
Trae 

Paracalocoris trivittis Knight 

Paracalocoris trivittatus Knight (19267), p. 
371). Preoccupied. 

Knight (1930d, p. Paracalocoris trivittis 
812). 

Known only from Mississippi. : 

Paracalocoris evonymi Knight 

Paracalocoris evonymi Knight (1930d, p. 
812). 

Mate.—Length 6.10, width 2.70. Head 
width 1.13, vertex 0.54. Rostrum, length 
2.25, reaching to middle of hind coxae, yel- 

low with apex black. Antennae, first seg- 

ment, length 1.25, pale, with reticulated 
brown marks and spots; second, 2.25, nar- 
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row area at base black, bordered by a pale 

annulus, then yellowish brown to middle, 

where a slightly paler annulus separates this 

from the black on apical half; third, 0.97, 

pale, distal half black; fourth, 1.12, black- 

ish, paler at base. Pronotum, length 1.38, 

width at base 2.12; dark brown; disk with a 

tew pale spots; median line pale although it 

may be indistinct near basal margin, basal 

edge yellowish; discal spots black, inner and 

outer margins bordered by yellow. Scutel- 
lum dark brown, median line with a slender 

pale mark; small spot near each basal angle, 

and a few even smaller dots near middle 

and apex, yellow. Hemelytra dark brown 

to black; area at inner half of clavus bor- 

dering scutellum black; corium with a few 

vague, yellowish spots; radial vein yellow 

on basal half. Cuneus mostly dark brown, 

with outer edge and area extending across 

middle yellowish; light-colored area on disk 

appearing more as spots than as uniform 

color. Membrane dark fuscous to black; a 

rather large, yellowish spot on margin near 

apex of cuneus and a smaller one on middle 

of larger areole; vein at apex of larger 

areole yellowish. Legs tan, with bases of 

coxae more or less fuscous and apical halves 

of femora spotted with brown, this colora- 

tion on apical third of hind femora inter- 

rupted by a few minute, yellow spots; tibiae 

each with two brown bands, apices only 

slightly darkened; tarsi pale, apices black. 

Venter of thorax dark brown, darker at 

sides; ventral surface of abdomen yellowish 

on basal half, sides rather uniformly very 

dark brown, except on second, or first visible, 

segment, where two more or less indistinct 

pale marks occur. Dorsum clothed with yel- 

lowish to golden, recumbent, sericeous pu- 

bescence intermixed with a few obscure, 

simple hairs. 

FEMALE.—Length 5.80, width 2.80. Head 
width 1.16, vertex 0.56. Antennae, first seg- 

ment, length 1.21; second, 2.20; third, 1.00; 

fourth, 1.12. Pronotum, length 1.35, width 

at base 2.16. Slightly more robust than 
male, but very similar in pubescence and 

coloration. 
Host PLtant.—Waahoo or burning bush 

(Evonymus atropurpureus); a single speci- 

men was taken in this state on box elder 

(Acer negundo) ; others were taken on red- 
bud (Cercis canadensis). 
Known DIstriBurION. Illinois, Iowa, 

| Ohio, western New York. 
| 
| 
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Illinois Records. — ELizABETHTOWN: 

May 27-31, 1932, on redbud, H. L. Dozier, 

3g. Oouawka: June 13, 1932, on Acer 

negundo, H. L. Dozier, 19. 

Paracalocoris celtidis Knight 

Paracalocoris celtidis Knight (1930d, p. 810). 

Mate.—Length 5.70, width 2.60. Head 
width 1.14, vertex 0.56. Rostrum, length 

2.70, extending to fifth abdominal segment, 

tan to yellowish with last two segments 

black. Antennae, first segment, length 1.00, 

dark brown to black, with several small, 

white, glabrous spots and set with several 

erect, black setae; second, 2.25, black, with 

pale annulus at middle; third, 0.91, fuscous 

to black, yellowish at base; fourth, 0.95, 

black, with a narrow yellowish area at base. 

Pronotum, length 1.30, width at base 2.00; 

disk dark brown to black, with pale spots; 

calli and areas surrounding discal spots yel- 

low to yellowish brown; area between calli 

white, this color extending back along me- 

dian line to base as a white line, basal half 

of line apparently produced by the joining 

of several spots. Scutellum brown, with 

yellowish, more or less confluent spots; 

median line yellowish, except at apex, but 

this line joined by so many spots that 

its outline is largely obscured. Hem- 

elytra black and brown, with minute yel- 

lowish spots, these more prominent along 

radial vein and near apex of embolium. 

Cuneus largely white due to the numerous 

and confluent white spots; apex and para- 

cuneus black. Membrane dark fuscous or 

black, with disk of larger areole, apical half 

of membrane except large spot bordering 

apex of larger areole, and spot at middle of 

outer margin, yellowish. Legs yellow, 

marked with brown; distal half of femora 

with black ground color, which is cut into 

small areas by numerous white spots; hind 

femora with one much larger white spot 

on middle of dorsal aspect; tibiae with apex, 

band at middle, and a broader band at base, 

brown, the last somewhat broken by white 

spots; tarsi pale, apices black. Venter dark 

brown, varied with white and _ yellowish 

marks; sides tending toward black, with 

three rows of obliquely placed, yellow 

dashes. Dorsum clothed with recumbent, 
pale to golden yellow, sericeous pubescence, 

intermixed with less prominent, simple, fus- 
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cous hairs; femora with several prominent, 

bristlelike white hairs, much as in gledit- 

siae Knight; tibiae with several yellowish, 

setose hairs which may be longer than true 

spines, but these spines much thicker and 

brown in color. 

FEMALE.—Length 6.00, width 2.60. Head 

width 1.14, vertex 0.56. Antennae, first 

segment, length 1.04; second, 2.03; third, 

0.95; fourth, 1.29. Pronotum, length 1.34, 

width at base 2.12. Slightly more robust 

than male, but very similar in pubescence 

and coloration. 

Host Prant.—Hackberry trees (Celtis 

occidentalis ). 

Known DisrrisutTion. — Illinois and 

Iowa. 
Illinois Records.—ILLinots: 19. 

BANA: July 16, 1932, C. O. Mohr, 1¢. 

Ur- 

Paracalocoris gleditsiae Knight 

Paracalocoris gleditsiae Knight (1926), p. 
370). 

This is allied to colon (Say) by key 

characters and it is distinguished from 

colon by having several prominent, erect, 
bristlelike hairs on the hind femora; the 

length of each of these hairs is greater than 
the thickness of a tibia. 
Mate.—Length 5.40, width 2.20. Head 

width 1.05, vertex 0.47. Rostrum, length 

2.04, reaching to middle of hind coxae. An- 

tennae, first segment, length 0.89, dark red- 

dish brown with a few small white dots; sec- 

ond, 1.90, dark brown, with a pale an- 

nulus at the middle and a somewhat lighte1 
brown area before annulus; third, 0.81, dark 

brown to fuscous, paler at base; fourth, 

0.83, fuscous, a narrow yellowish area at 

base. Pronotum, length 1.20, width at base 
1.86; dark brown, basal half of disk black, 

slender area at base yellowish, and with 
seven or eight pale spots on sub-basal mar- 

gin, area bordering outer margin of black 

discal spots, and four short, longitudinal 

marks between, yellow to white. Scutellum 

dark brown, with slender line and irregu- 

lar marks on either side near apex pale. 

Hemelytra dark brown, somewhat paler at 

base of corium and apex of clavus; embo- 

lium, corium and cuneus with several small, 

yellowish or white dots. Membrane infus- 

cated, veins about apex of larger areole 

white. Venter with sides dark brown, each 

segment with three yellow marks which, 
taken together, suggest broken, longitudinal 
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lines. Legs reddish brown, irregularly 

marked with white dots; femora much 

darker at bases; hind pair with a large 

white spot on dorsal aspect beginning at 

middle; tibiae with white band at middle. 

FemMaLe.—Length 5.80, width 2.70. Head 
width 1.12, vertex 0.54. Antennae, first seg- 
ment, length 0.99; second, 1.92; third, 0.75; 

fourth, 0.78. Pronotum, length 1.30, width 
at base 2.04. Very similar to male in pu- 

bescence and coloration. 

Host PLrant.—Honey locust (Gleditsia 
triacanthos); also collected on black locust 

(Robinia pseudoacacia). 

Known DistrisutTion. — Illinois, Indi- 

ana, lowa, Ohio. 

Illinois Records.—DaAnviLLE: June 8, 

1902, Titus & Kahl, 1 ¢@. ELIzaABETHTOWN: 

May 27-31, 1932, on Robinia pseudoacacia, 

H. L. Dozier, 1¢, 49. New Ho.ianp: 

May 28, 1936, Mohr & Burks, 3 ¢,4¢@. Sr. 

JosEPH: June 17, 1932, T. H. Frison, 1 3. 

Paracalocoris multisignatus Reuter 

(1909, Paracalocoris multisignatus Reuter 
p. 40). 

Known from District of Columbia, 

Georgia, Indiana, Maryland, Mississippi, 

New York, North Carolina, Ohio, Okla- 

homa, Texas, Virginia. It should eventually 

be found in southern Illinois. Breeds on 

wild grape (Vitis rotundifolia). 

Paracalocoris colon (Say) 

Capsus colon Say (1832, p. 25). 

Aputts.—Length 5.80, width 2.50; length 
of pronotum 1.33. Antennae, first segment, 

length 1.10, brownish, spotted with yellow, 

spots more or less confluent, clothed with. 

black semierect hairs which are hardly as 

long as segment is thick; second, 2.22, nar- 

row area at base and apical one-third black, 

area between brownish, but with pale an- 

nulus bordering black, pubescence fine; third, 

0.97, pale to fuscous, becoming darker at 

apex; fourth, 1.08, pale fuscous, darker at 

apex. Dorsum pale yellowish to grayish or 
dark brown, spotted with yellow, in paler 

specimens brown forming large _ spots; 
clothed with pale yellowish to golden pu- 
bescence; membrane fuscous, with a spot 

at middle and on either side near tip of cu- 

neus yellowish. Ventral surface brownish, 

each segment with two or three longitudinal, 

yellow marks on sides. Legs yellowish; api- 

cal third of femora and two bands on tibiae 
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brownish, this color spotted with yellow; in 
dark specimens, hind femora developing a 

brownish patch on basal half. 

Foop PLiant.—Collected on gooseberry 

(Ribes sp.) in Illinois. 

Known DistrinutTion.—District of Co- 

lumbia, Illinois, Indiana, Michigan, New 

Jersey, New York. 

Illinois Records.—Eleven males and 8 
females, taken May 29 to July 14, are from 

Anna, Forest City, Hardin, Havana, Keiths- 

burg, Manito, Palos Park, Quincy, White 

Heath, White Pines Forest State Park. 

Garganus Stal 

Garganus fusiformis (Say) 

Capsus fusiformis Say (1832, p. 24). 

Mate.—Fig. 171. Length 5.10, width 
1.69. Head width 0.86, vertex 0.30. Rostrum, 

length 1.86, slightly exceeding posterior mar- 
gins of hind coxae. Antennae, first segment, 

length 0.95, orange colored and with short, 

fuscous pubescence; second, 1.86, fusiform, 

thickness 0.13, black, thickly clothed with 

Fig. 171.—Garganus fusiformis, &. 
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slightly flattened, black hairs; third, 0.99, 

slender, black, yellowish at base; fourth, 

1.00, black. Pronotum, length 0.78, width 

at base 1.22. General color black; collar, 

broad area on median line of scutellum, 

inner margin of clavus, embolium, and 

outer margin of cuneus, yellowish to white; 

legs and venter, except genital segment, 

orange colored. 

FEMALE.—Length 5.40, width 1.81. Head 
width 0.91, vertex 0.36. Antennae, first seg- 

ment, length 0.86, yellow to orange; second, 

1.77, fusiform, greatest thickness 0.17; third, 

1.00; fourth, 1.08. Pronotum, length 0.86, 

width at base 1.35. More robust than male, 

but very similar in pubescence and colora- 
tion. 

Host Piants. — Coltsfoot (Tussilago 

farfara) ; Illinois specimens were taken also 

on smartweed (Polygonum sp.). 

Known DistriputTion.—Alabama, Con- 

necticut, District of Columbia, Florida, 

Georgia, Illinois, Indiana, Kansas, Mary- 

land, Massachusetts, Missouri, North Caro- 

lina, New Jersey, New York, Ohio, Ontario, 

Pennsylvania, South Carolina, Tennessee, 

Virginia. 

Illinois Records.—Sixty-six males, 46 fe- 

males and 1 nymph, taken June 14 to Oct. 

6, are from Algonquin, Alto Pass, Browns, 

Cairo, Carbondale, Carmi, De Soto, Dixon 

Springs, Dolson, East St. Louis, Elizabeth, 
Elizabethtown, Galesburg, Grand ‘ower, 

Grandview, Herod, Karnak, Metropolis, 

Milo, Mount Carmel, Normal, Pulaski, 

Temple Hill, Urbana, West Pullman. 

Neurccolpus Reuter 

KEY TO! SPECIES 

1. Length of first antennal segment three- 
fifths or more length of second seg- 

Length of first antennal segment not, 
or only slightly, exceeding one-half 
length of second segment.......... 3 

2. Length of first antennal segment nearly 
three-fourths length of second seg- 
ment; tip of rostrum surpassing pos- 
terior margins of hind coxae........ 
Site tail aioe tere eae ieee tiliae, p. 182 

Length of first antennal segment not 
more than two-thirds length of 
second segment; tip of rostrum 
reaching posterior margins of hind 
COA dS ie WIR Fa nubilus, p. 182 



182 

3. Hind femora pale with apical one- 
fourthsblack .2aic haere jessiae, p. 183 

Hind femora fuscous or reddish on 

basal half! ieee rubidus, p. 183 

Neurocolpus nubilus (Say) 

Capsus nubilus Say (1832, p. 22). 

Mate.—Length 6.50, width 2.50. Head 
width 1.12, vertex 0.52. Rostrum, length 
2.70, just attaining posterior margins of 

hind coxae. Antennae, first segment, length 

1.34, moderately compressed, width 0.28, 

pale, with irregular brown marks, clothed 

with prominent, flattened black hairs inter- 

mixed with erect, white bristles; second, 

2.42, yellowish brown, reddish brown to 

black on slightly thickened apical one-third ; 

third, 0.88, black, pale at base; fourth, 0.86, 

blackish. Pronotum, length 1.43, width at 

base 2.12; pale greenish yellow; disk with 

irregular brownish marks; basal half clothed 

with erect, slightly flattened black hairs, in- 
termixed with pale, simple and a few more 

recumbent, sericeous hairs. Scutellum yel- 
lowish, irregularly marked with brown. 

Hemelytra brownish to fuscous, the darker 

color broken by minute yellowish dots and 

irregular spots; cuneus darker at base and 

apex; membrane fuscous with a pale mar- 

ginal spot behind cuneus; veins brown, yel- 

lowish apically. Legs tan; femora showing 

brownish markings; hind pair with brownish 

band at middle of apical half; space before 

band and at apex, yellowish or white; ir- 

regular brownish markings usually breaking 

paler color; tibiae with band at middle and 

at apex dark brown or fuscous and with an- 

other irregular one of same color near base. 

FEMALE.—Length 7.00, width 2.60. More 

robust than male, but very similar in pu- 

bescence and coloration. 

Host PLant.—Buttonbush (Cephalan- 
thus occidentalis); Illinois specimens also 

were collected on cottonwood (Populus del- 

toides), Kentucky coffee tree (Gysmnoclad- 

us dioica) and willow (Salix sp.). 

Known DistrisuTion.—Common in all 
the eastern states and southeastern Canada. 

Illinois Records——One hundred twenty- 
six males and 119 females, taken May 24 to 

Sept. 2, are from Algonquin, Alton, Antioch, 

Ashley, Browns, Champaign, Chicago, De- 

catur, Dolson, Dubois, Duncan Mills, East 

St. Louis, Elizabethtown, Frankfort, Ga- 

lena, Grand ‘Tower, Havana, Herod, 

Horseshoe Lake, Karnak, Keithsburg, Lilly, 
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Monticello, Mound City, Mount Carmel, 

Muncie, Oakwood, Oregon, Palos Park, 

Parker, Quincy, Savanna, Seymour, Shaw- 
neetown, Urbana, Volo, Wauconda, West 

Union, Winchester, York. 

Neurocolpus tiliae Knight 

Neurocolpus tiliae Knight (1934, p. 162). 

Ma e.—Fig. 172. Length 5.70, width 
2.30. Head width 1.00, vertex 0.48. Ros- 

trum, length 2.55, exceeding posterior mar- 
gins of hind coxae, extending to fourth ven- 

tral segment. Antennae, first segment, 

length 1.43, slightly compressed, greatest 

width 0.24 near middle, clothed with erect, 

flattened, black hairs, intermixed with erect, 

slightly longer, simple, yellowish hairs, 
orange yellow, irregularly marked with red- 

dish or fuscous dots; second, 2.03, slender, 

becoming clavate on apical third (width 
0.15), pale, thickened part dark red to black- 

ish; third, 0.78, yellowish, apical third black 

with a reddish cast; fourth, 0.74, fuscous. 

Pronotum, length 1.25, width at base 1.82, 

basal margin distinctly sinuate at middle. 

Dorsal aspect yellowish to orange red, hem- 

elytra with a considerable number of yel- 
lowish spots which are larger and, in part, 

Fig. 172.— Neurocolpus tiliae, &. 
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confluent on cuneus; scutellum paler, irre- 

gularly marked with dark granulate reticu- 
lations; pronotum yellowish, usually dark- 

ened by hypodermal reddish granulations; 

propleura pale; coxal cleft crossed by two 

irregular dark rays. Membrane fuscous, a 

rounded spot on either side touching margin; 

discal spot, and areas bordering cuneus 

within areoles, less dark. Hemelytra clothed 

with golden, slightly sericeous, recumbent 

pubescence, intermixed with some simple, 

pale to fuscous hairs; pronotum with much 

longer hairs. Body beneath tan to yellow- 

ish; sides of thorax and abdomen darkened 

with reddish and fuscous; two paler longi- 

tudinal lines running through dark color. 

Legs tan to yellowish; hind femora darkened 

on apical half with reddish and fuscous and 

provided with a few flattened, black hairs; 

tibiae pale to reddish, not distinctly banded. 

FEeMALE.—Length 5.60, width 2.30. Very 
similar to male in form and coloration. 

Host PLANtT.—Basswood (Tilia ameri- 

cana). 

Known DistrinuTion.—lIllinois, 

Minnesota, New York, Ontario. 

Illinois Records.—NortTHERN ILLINOIS: 

22 ALGONOUIN: July 17, 1896, °19. 

FRANKForRT: June 8, 1933, Mohr & Town- 

send, 1 9. GALEsBuRG: July 24, 1892,4¢. 

Urpana: July 4, 1915, on tree trunk, 19. 

Iowa, 

Neurocolpus jessiae Knight 

Neurocolpus jessiae Knight (1934, p. 163). 

Mave.—Length 6.30, width 2.34. Head 

width 1.08, vertex 0.43. Rostrum, length 

2.50, extending nearly to hind margins of 
posterior coxae. Antennae, first segment, 

length 1.25, slightly compressed, greatest 
width (0.22) near middle, the black scale- 

like hairs only moderately conspicuous, these 

hairs intermixed with a few more nearly 

erect, black bristles, this segment very dark 
brown, closely and irregularly spotted with 

yellowish; second, 2.64, slender, distal half 

gradually tapering to become thicker api- 

cally, part black, basal half yellowish; third, 
1.08, black, yellowish at base; fourth, 1.11, 

black. Pronotum, length 1.34, width at base 

1.95. Dorsum chiefly black, with basal half 
of cuneus, spots on embolium and scutellum, 

and more or less broad area on anterior 

half of pronotum, tan to yellowish; body be- 

neath pallid to yellowish, sides of thorax 

and venter more or less infuscated. Legs 

pallid; apical one-fourth of hind femora 
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black; front and middle femora with irre- 

gular fuscous areas at apices; tibiae pallid; 

front and middle pairs with bases, apices, 

and two narrow rings between, fuscous; 

hind tibiae with basal one-fourth and broad 

band just below middle, black; apices fus- 

cous; tarsi yellowish, apical segment largely 
black. 

FEMALE.—Length 6.50, width 2.30. Very 
similar to male in form and coloration. 

Hasits.—Nymphs and adults were col- 

lected “from panicles of elder fruit” at Ur- 

bana, by C. A. Hart. 

Known DistriputTion.—lIllinois, Iowa, 

Massachusetts, Missouri, Mississippi, New 

York, Ontario, Texas. 

Illinois Records.—NorTHERN ILLINOIS: 

1 Ao GarEsnure: lit "July. 27,1892. 0 4% 

1¢; July 24, 1892, 19. Ursana: July 20, 

1889, from panicles of elder fruit, C. A. 

Hart, 11¢, 169; July 21, 1889, in forest, 

C. A. Hart, 19; July 24, 1889, on elder 

(Sambucus sp.), C. A. Hart,2 4,99. 

Neurocolpus rubidus Knight 

Neurocolpus rubidus Knight (1934, p. 164). 

Mate.—Length 6.00, width 2.10. Head 

width 1.00, vertex 0.41. Rostrum, length 

2.30, just attaining posterior margins of hind 

coxae. Antennae, first segment, length 1.04, 

compressed, greatest width 0.22 near middle, 

reddish, irregularly and closely marked with 

yellowish, usually flattened, black hairs 

abundant, intermixed with somewhat longer, 

pale to fuscous, bristlelike hairs; second, 

2.16, slender, gradually thickened (width 

0.12) on apical half, yellowish, apical half 

reddish; third, 0.82, fuscous, pale at base; 

fourth, 0.83, black. Pronotum, length 1.12, 

width at base 1.73. General coloration red- 

dish, in dark specimens fuscous appearing on 

hemelytra. Embolium and scutellum with 
several yellowish spots; membrane dark 

fuscous, a pale spot on either side at mar- 

gin; veins dark; apical curve of cubitus red- 

dish. Dorsum clothed with golden, seri- 

ceous pubescence intermixed with simple 

yellowish to fuscous hairs; distinct black 

hairs on pronotum. Femora reddish; hind 

pair with a distinct yellowish spot above, 
slightly beyond middle; tibiae yellowish, two 

narrow reddish rings on front and middle 

pair; reddish areas on middle and basal one- 

fourth of hind pair. 
FEMALE.—Length 6.20, width 2.34. Very 

similar to male in form and coloration. 
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KNown DIsTRIBUTION. 

Illinois, Kansas, New York, Ohio. 

Illinois Record.—NortTHERN ILLINOIS: 

PRE NE oP Loves 

1. 

Phytocoris Fallen 

KEY TO GROUPS 

Wing membrane confusedly sprinkled 
with discolored or dark spots, or with 

numerous, minute, pale spots; me- 
dian lobe of male genital structure 
provided with a flagellum that lacks 
distinct teeth, fig. 175.Group I, p. 184 

173 174 

Fig. 173.—Head and first antennal segment 
of Phytocoris lasiomerus. 

Fig. 174.—Head and first antennal segment 
of PAytocoris conspurcatus. 

i) 

Wing membrane marbled, uniformly 
dark brown or uniformly light col- 
ored, never with many minute spots 
(except perhaps in some forms of 
quercicola); margins of dark areas of 
membrane sometimes separating 
into small specks, but general effect 
more mottled than spotted; median 
lobe of male genital structure with a 
flagellum bearing distinct teeth, figs. 
176, 178 

Length of first antennal segment less 
thane width of head.) aay saea ee 3 

Length of first antennal segment great- 
en than widthiof heads = 4s.) ieee 4 

First segment of antennae red with 
yellow spots...... Group IV, p. 201 

First segment of antennae not red 
with yellow spots, but yellow, yellow 
with dark spots or brown to almost 
EKG ih a Group III, p. 199 
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4. Antennae more black or fuscous than 

pallid; if second segment has a broad, 
pale area at middle, then dorsum 
chiefly dark brown to black; general 
coloration dark brown or black on a 
less dark background >) 233s 
Saat es leah eee Group II, p. 191 

Antennae more nearly pale, yellowish 
or reddish rather than dark brown 
or black; second segment sometimes 
partly brown, but with larger pallid 
than brown areas; general coloration 
usually yellowish to reddish on a 
paler background. ..Group IV, p. 201 

Group I 

KEY TO SPECIES 

. First antennal segment greatly thick- 
ened; thickness nearly equal to dor- 
sal width of an eye, fig. 173........ 2 

First antennal segment more slender; 
thickness distinctly less than dorsal 
width of an eye, fig. 174.223 3 

. Basal three-fou ths of second antennal 

segment yellowish, apical one-fourth 
black or very dark brown......... 
HENS @ 2 Ee are lasiomerus, p. 185 

Second antennal segment uniformly 
yellowish, or very slightly dusky 
only at apex... pallidicornis, p. 185 

. Second antennal segment dusky yel- 
low to pale brown, white at base; 
clavus pallid; cortum with an ob- 
lique, dark brown band on basal 
half that joins a brown area ex- 
tending along claval suture; length 
3:00—4 00M as breviusculus, p. 190 

Second antennal segment chiefly 
black, usually with white bands... 4 

. Second antennal segment black at 
base, with a light-colored band 
more distad; length of first antennal 
segment greater than width of pro- 
notum at base; four small, black, 
conical projections, two on either 
side of median line, present near 
posterior margin of pronotum..... 
re Poe ene antennalis, p. 185 

Second antennal segment with a light- t 
colored band at base, black beyond 5 ~ 

. Third antennal segment with pale 
band at base and at middle....... 6 = 

Third antennal segment with pale 
band at base only, or annuli en- 
tirely wanting... 4........-./9eee 7% 
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6. Dorsum bearing both black and white 
scalelike hairs, which are turned on 
edge; ventral half of propleura pal- 
lid, but no distinct white line present 
above middle of coxal cleft........ 
RES? (e A0E 2 De conspurcatus, p. 188 

Dorsum without distinct scalelike 
hairs; propleura white with dorsal 
margin black and a clear-cut, black 
line extending across ventral half 
of coxal cleft to basal margin...... 
3h te ee ee? davisi, p. 187 

7. Second antennal segment with a 
broad, pale yellowish to dusky area 
at middle, dark fuscous only at 
apex and next to pale band at base; 
small, slender species, length 5.10. 
Sedna saat aaa, oar: minutulus, p. 188 

Second antennal segment black with 
a pale band at base, but, at most, 
only a narrow, pallid band at mid- 
MRE en th ren or oe eran) Ve 8 

8. Corium with a longitudinal black 
vitta on middle of apical half, set 
on a grayish background, radius in- 
dicated by an interrupted series of 
black dots; length of first antennal 
segment equal to distance between 
tylus and basal margin of pronotum; 
second antennal segment with a 
light-colored area at base which is 
interrupted on ventral side by a 
backline... .s..0 53 vittatus, p. 190 

Corium without a distinct longitudi- 
nal black vitta on a grayish back- 
ATCA ROO a SE eae ea ee 9 

9. Hind femora very dark brown, apical 

half with small, pale dots only... . 
Dobe eee eae fumatus, p. 188 

Hind femora black, with a large light- 
colored band or numerous large, 
BONIS GLSe aoc toto ac mie set es » 10 

10. Lower half of head black, or pallid and 
masked with: black... 0.2 < jt.:2-o00.5 4% 11 

Lower half of head white; tylus 
Biaekistonly at base... f.oc sc. 12 

11. Second antennal segment with light- 
colored band at middle; mesopleura 
mttortaliy: black x ies esc s oe S- 
‘31' inet eaeiee corticevivens, p. 186 

Second antennal segment without 
light-colored band at middle; mes- 
opleura with pallid ray appearing 
as an extension of that on propleura 
Dercitne er 38 Sold a BYS purvus, p. 187 

12. Length of first antennal segment 
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equal to or greater than width of 
pronotum at base. .albifacies p. 186 

Length of first antennal segment not 
equal to width of pronotum at base 13 

13. Femora black; hind pair with an ob- 
lique, subapical white band, usually 
a few small pallid dots nearby; 
length 6.50....tuberculatus, p. 187 

Femora more pallid than black, apical 

half darkened with fuscous and 
broken by numerous large and small 
pallid spots; length 6.00.......... 
A een aa aes sulcatus p. 190 

Phytocoris lasiomerus Reuter 

Phytocoris lasiomerus Reuter (1909, p. 34). 

Known from Colorado, Iowa, Maine, 

Massachusetts, Minnesota, Montana, New 

York, Ontario, Quebec, Washington, Wis- 

consin, Wyoming. Not as yet recorded from 

Illinois, but should be found in the northern 

part. 

Phytocoris pallidicornis Reuter 

Phytocoris pallidicornis Reuter (1876, p. 69). 

Known from British Columbia, Colorado, 

Maine, Massachusetts, Michigan, Minne- 

sota, Montana, New Hampshire, New 

York, North Dakota, Wisconsin. Not yet 

taken in Illinois, but should be found in the 

northern part. 

Phytocoris antennalis Reuter 

Phytocoris antennalis Reuter (1909, p. 32). 

Mace.—Length 5.10, width 1.60. Head 
width 0.90, vertex 0.42; testaceous to very 

dark brown; tylus white with middle third 

black. Antennae, first segment, length 1.28, 

very dark brown, inner surface marked with 

four or five pale spots; second, 2.56, black, 

with a narrow, light-colored annulus slight- 

ly distad of base and a second, broader light 
band slightly beyond middle; third, 1.66, 

fusco-brownish, pale at base; fourth, 1.44, 

fuscous. Pronotum, length 0.79, width at 

base 1.43, testaceous to brownish and_ be- 

coming black on area bordering sinuate pale 

area at posterior margin; two small, coni- 

cal projections on either side of middle near 

posterior margin; propleura black, a pale 

ray extending across top of coxal cleft. Scu- 

tellum testaceous to fuscous, with a slender, 

nearly obsolete, pale median line. Hemely- 

tra testaceous to fuscous and clothed with 
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yellowish, black and white pubescence; em- 

bolium with an elevated black spot at apex, 

also with a black area at middle which is 

broken by pale marks; corium with a darker 

area bordering clavus and a dark spot at 

middle on outer margin; cuneus reddish to 

black along outer margin and at apex, with 

a black tuft of hairs at middle of inner 

margin and a second one near inner basal 

angle. Membrane rather densely marbled 

with fuscous; more uniformly fuscous api- 

cally and at base and with a somewhat 

light-colored area near apex of cuneus, this 

spot invaded by fuscous marks; veins fus- 

cous. Coxae white, with small lateral areas 

at base dusky red. Femora black, less dark 

at base; hind pair with light spots on ven- 

tral aspect and a rather distinct, subapical, 

light band on dorsal aspect; front pair 

mostly pale, with a longitudinal black bar 

on apical half of anterior face. Front tibiae 

veddish to black, with a pale annulus at 

middle of apical half, a narrower one near 

middle of basal half and a third, nearly 

obsolete one, near base; intermediate tibiae 

chiefly light, but marked with dark reddish; 

hind pair light colored, with variable dark 

brown marks; tarsi fuscous. Venter black, 

sides irregularly tinged with reddish; geni- 

tal segment bearing, above base of left 

clasper, a broad, erect tubercle with a 

vague apical notch and another smaller 

tubercle above base of right clasper; clasp- 

ers distinctive for species. 

FemMALE—Length 6.20, width 1.90; more 

robust than male, but very similar in color- 

ation. 

Hasits. — Usually collected at lights; 
probably predacious. 

Known DistrisutTion.—District of Co- 
lumbia, Illinois, Indiana, Massachusetts, 

Mississippi, New York, Oklahoma, Vir- 
ginia. 

Illinois Record. — CuHampaicn: June 
13,1888; C: AmHart, 164% 

Phytocoris albifacies Knight 

Phytocoris albifacies Knight (1926g, p. 159). 
FEMALE.—Length 5.90, width 2.30. Head 

width 1.11, vertex 0.46. Lower half of face, 
or ventrad to a line running through base 
of tylus and lower margin of eyes, white; 
vertex more or less colorless, a curved, white 
mark touching inner margin of each eye. 
Rostrum, length 3.43, attaining base of 
ovipositor, white, with third and fourth 
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segments black. Antennae, first segment, 

length 1.80, black, dorsal aspect with two 

smooth, white spots on apical half and four 

or five smaller spots on basal half, spines 

both fuscous and light colored, short, length 
scarcely equal to thickness of segment; sec- 

ond, 3.30, mostly black, almost colorless at 

base for a space of 0.23, and a pale annulus 

of equal length beginning at middle; third, 
1.77, black, paler at base; fourth, 1.31, 

black. Pronotum, length 1.06, width at 

base 1.69; black, with lower margin of pro- 

pleura, xyphus, and collar to a point behind 
lower margin of eye, white; disk more or 

less fuscous, basal margin somewhat pale, 

with two black, elevated spots on either side 

of median line. Scutellum fuscous to black; 
basal angles and apex pale. NHemelytra 

black; with several small spots on embolium, 

base of cuneus, a triangular spot at apex of 

corium and spot near middle, tending to- 

ward pale. Membrane mostly very dark 

brown with paler areas sprinkled with fus- 

cous dots; cubitus almost entirely colorless. 
Sternum and pleura black, margins border- 

ing coxae pale. Venter principally black, 

with most of ventral area light except on 

last segment. Legs black with almost color- 

less marks much as in corticevivens Knight; 
femora black, with numerous minute, pale 

spots, a somewhat larger, light-colored spot 

indicating an oblique, subapical annulus. 

Dorsum clothed with rather short, black, 

simple pubescence intermixed with silvery 

and golden, silky pubescence. 

Mare.—Length 6.00, width 2.00. Very 

similar to female in coloration, although 
generally darker. Genital claspers distinc- 

tive and indicating a close relationship to 

corticevivens. 

Hasirs.—Occurs on the bark of pecan 
trees where it is probably predacious. 

Known DistripuTion. — Illinois and 

Mississippi. 

Illinois Record. — Harrispurc: June 
15, 1934, at lights, DeLong & Ross, 19. 

Phytocoris corticevivens Knight 

Phytocoris corticevivens Knight (1920, p. 63, 
pl. I, fig. 6). 

Mate.—Length 6.60, width 2.30. Head 

width 1.04, vertex 0.39. Rostrum, length — 

3.03, reaching fifth abdominal sternite. An- 

tennae, first segment, length 1.60, black, 

basal half with five or six small, smooth, 

® 

white spots, each bearing a few erect, short — 

2. 
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bristles; second, 3.00, very dark brown, 

with a pallid band at base and another, nar- 

row one at middle; third, 1.69, black, pallid 

only at base; fourth, 1.30, black. Pronotum, 

length 1.16, width at base 1.90. Dorsum 

clothed with rather short, recumbent, black 

pubescence intermixed with yellowish to 

golden, silky hairs. General coloration 
black, with small, light-colored spots on 

embolium, between calli, on apical area of 

corium, and a narrow, pale area at base of 

cuneus. Membrane almost colorless, thick- 

ly and rather uniformly marbled with fusco- 

brownish. Legs black; hind femora with a 

few small, light spots; entire coxae light 

colored, except at bases; tibiae with two 

pallid bands, those of hind pair becoming 

obsolete, spots and spines of tibiae almost 

white. Genital claspers distinctive, fig. 175, 

a small tubercle present above base of each 

clasper. 

FEMALE.—Length 6.80, width 2.50. More 

robust than male, but very similar in color 

and pubescence. 

Hasits.—Predacious. In Minnesota, I 

collected a series of nymphs and adults on 

the bark of sugar maple (Acer saccharum) ; 

both nymphs and adults were well concealed 

as they crouched in crevices of the bark, ap- 

parently awaiting their prey. 

Known DistrinuTIon.—Connecticut, 

Illinois, Iowa, Maryland, Minnesota, Mis- 

sourl, New Jersey, New York, Ohio, On- 

tario, Texas, Wisconsin. 

Illinois Records.—NorTHERN ILLINOIS: 

79; July, 19. AtconouINn: 1 ¢ ; June 5, 

1895, 14. Fox Lake: June 10, 1936, Ross 
& Burks, 29. GaALesBurG: June 21, 1892, 

1¢. Ursana: May 31, 1889, C. A. Hart, 
| oe 

Phytocoris tuberculatus Knight 

Phytocoris tuberculatus Knight (1920, p. 64.) 

Mave.—Length 6.50, width 2.10. Head 
width 1.10, vertex 0.39; lower half of head 

white; very dark brown across base of tylus; 

frons with oblique dark lines. Rostrum, 

length 3.42, extending to sixth abdominal 

sternite. Antennae, first segment, length 

1.51, black, dorsal aspect with several 

smooth, white spots; second, 3.12, black, 

pallid at base, a yellowish annulus at middle, 

this band sometimes nearly obsolete; third, 

1.86, black, pallid at base. Pronotum, length 

1.16, width at base 1.95. Dorsum clothed 
with short, black pubescence intermixed with 
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pale yellowish, silky hairs. General color 

fuscous to black; pronotum and scutellum 

with paler areas; embolium with small pal- 

lid spots. Membrane fuscous, paler areas 

stippled with small fuscous dots. Legs black, 

coxae light colored, hind femora with an 

oblique white band near apex and a few 

small, pallid spots an apical half. Genital 

claspers, flagellum, long tubercle above base 

of left clasper, and shorter one above right 

clasper, distinctive for species, fig. 175. 

FEMALE.—Length 6.90, width 2.55. More 
robust than male; very similar in coloration, 

but dorsum often lighter in color. 

Hapsirs.—Collected chiefly at lights. 

Known Distripution. — Illinois, Indi- 

ana, Michigan, Missouri, New York, North 

Carolina, Oklahoma, Texas, Wisconsin. 

Illinois Records. — GaALesspurc: | ¢. 

UrBANA: June 20, 1909, 12. 

Phytocoris davisi Knight 

Phytocoris davisi Knight (1923d, p. 624). 

Not taken in Illinois; known only from 

New Jersey and New York. 

Phytocoris purvus Knight 

Phytocoris purvus Knight (19274, p. 17). 

This species is allied to minutulus Reu- 

ter, but differs from it in the shorter first 

antennal segment, the black second anten- 

nal segment with a narrow, pale annulus at 

base only, in the larger eyes and narrow 

vertex, the distinctive subapical marks on 

the scutellum, and the structure of the male 

genital claspers. 

Mate.—Length 5.50, width 1.90. Head 

width 1.05, vertex 0.22; eyes large and 
prominent, vertex chiefly almost colorless, 

frons with six transverse dark lines, ventral 

area of frons and tylus black, a V-shaped 

white mark on basal half of tylus, juga white 

with a transverse black mark on dorsal half, 
lora black with a light-colored area on lower 

margin which joins the similarly colored 
areas on the much reduced genae and gula. 

Rostrum, length 2.60, extending to fifth ab- 
dominal sternite, pale yellowish with apex 

very dark brown. Antennae, first segment, 

length 1.11, only slightly greater than width 

of head, black, with ventral side light, black 

area broken by several white spots, a white 

seta arising from each spot; second, 2.80, 

black, narrow pale area at base; third, 1.45, 
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black, narrow pale area ‘at base; fourth, 

1.09, black. Pronotum,. length 0.83, width 

at base 1251; fuscous to black, paler on calli 

and central area of disk, lower margin of 

propleura almost’ white. Scutellum pale, 

with a pair of well defined dark’ brown, 

subapical, marginal spots. Sternum: pale, 

sides and pleura black. Dorsum rather uni- 

formly dark fuscous, with light-colored 
spots on embolium and'a somewhat paler 

area at middle of corium. Clothed with fus- 
cous, simple pubescence, intermixed with 

white, silky hairs in numerous spots. Mem- 

brane almost colorless, speckled with numer- 

ous small brownish to fuscous ‘spots, the 

 preapical area and margins of areoles more 

evenly fuscous; veins fuscous, white areas 

present around apices of areoles. Legs 

black, marked with more or less confluent, 

white spots, these spots forming a well- 

defined preapical white annulus. Genital 

claspers distinctive; left clasper with inner 

arm much flattened, 

much: as in guercicola Knight. 
Femave.—Length 5.30, width 2.00. Very 

similar to’ male in pubescence and colora- 

tion..<% 5 
Hagsirts. = Collected anieAly about lights; 

a singlé Illinois “specimen was taken on 

cypress (T'axodium distichum). 

Known  DistripuTIoN.—District of Co- 
lumbia, Illinois, Iowa, Maryland, South 

Carolina. 
Illinois Record. — Karnak: July 28, 

1930, on Taxodium distichum, Knight & 
Ross, 19. | 

Phytocoris minutulus Reuter 

Phytocoris minutulus Reuter (1909, p. 24). 

Not taken in Illinois; known from Mary- 
land, Massachusetts, New Hampshire, New 

York, North Carolina, Pennsylvania, Vir- 
ginia. , o 

Phytocoris fumatus Reuter 

» Phytocoris fumatus Reuter (1909, p. 25): a 

Mare.—Length 7.00, width 2.30. Head 

width 1.17, vertex 0.40; front with five ob- 

lique ‘black lines on either side of median 
line and a transverse black .area between 
bases of antennae; lower half of face white; 
base of tylus, base of jugum, and spot. on 
dorsal margin’ at’ base of lorum, black; a 
rather irregular reddish band extends across — 
middle of tylus. Rostrum, length 4.20, attain- 
ing base of genital segment, pale with apical 
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segment brownish. Antennae, first segment, 

length 1.57, equal to distance between pos- 

terior margin of pronotum and a line drawn 

through eyes at a point slightly before 
middle, black, with pale spots on dorsal side, 

two largest spots on apical half; second, 3.10, 

dark brown with pallid areas on dorsal side 

at base and middle, areas at middle vague; 

third, 1.79, black with almost white area 

0.17 wide at base; fourth, 1.30, black. Hem- 
elytra fuscous to black; a large yellowish 
and translucent spot at apex of corium near 

base of cuneus; embolium irregularly trans- 

lucent and darkened with fuscous; cuneus 

very slightly lighter at base, a tuft of black 
hair on inner margin near base and a simi- 

lar tuft at apex of corium; pubescence black, 

intermixed with pale, silky pubescence. 

Membrane pale, thickly and rather uniform- 
ly marbled with fusco-brownish; veins dark, 

pale at apex, of larger areole: . Legs-.very 
dark brown, entire coxae light colored-excepty» 
spot near base; trochanters pallid; femora - 

with numerous, small, pallid spots, a slightly 

larger, nearly colorless spot on anterior as- 
pect near apex, this mark not quite forming 

a subapical band; front and middle tibiae 

pale at middle and with another, rather dis- 

tinct pale band at middle of apical half; 

tarsi fuscous. Venter black, with yellowish 
pubescence; genital segment and claspers dis- 

tinctive, fig. 175. 

Femace.—Length 7.60, width 2.60; larger 
and more robust than male; very similar to 

male in coloration, but dorsum lighter col- 

ored; first antennal segment longer than in 

male, equal to distance between posterior 

margin of pronotum and a line drawn 
through front margins of eyes. 

Known DistripuTion.—District of Co- 
ee Georgia, Illinois, Massachusetts, 

New.-Jersey,, New. York, North Carolina. 

Illinois Record.—Cuampaicn: July 7, 
1887, C. A. Hart, 12. 

Phytocoris conspurcatus Knight 

Phytocoris conspurcatus Knight (1920, p. 61). 

This species is distinquished by its’ dark, 
marbled membrane and by the pale band at 
the middle of the first, and second antennal 
segments; the dorsum is thickly clothed with 

black, deciduous, scalelike hairs intermixed 

with small‘ patches of dense, white, woolly 

hairs. 

Mare.—Length 5.90, width 2.10. Head 
width 1.06, vertex 0.34; infuscation similar 
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to that of canadensis Van Duzee. Rostrum, 

length 2.60, attaining base of genital seg- 
ment. Antennae, first segment, length 1.20, 

black, with irregular minute, white spots 

beset with from 14 to 16 almost colorless 

setae; second, 2.50, black, with a light- 

colored annulus at base and a second, simi- 

lar band beginning at middle and extending 

dark fuscous to black, more or less pallid 

on under side at base; genital claspers and 

long tubercle above base of left clasper, fig. 

175, distinctive for species. 

FEMALE.—Very similar to male in size 
and coloration. 

Hasits.—This is a predacious, bark-in- 

habiting species, which the author has taken 

CONSPURCATUS “® 

SULCATUS 

Fig. 175.—Male genital claspers of Phytocoris, Group I. 4, left clasper, lateral aspect; B, 
right clasper, lateral aspect; C, flagellum; D, left clasper, caudal aspect. 

for a space of 0.30; third, 1.48, pallid at 

base and at middle; fourth, 1.11, black. 

Pronotum, length 1.54, width at base 1.70; 
form and coloration very similar to those in 

eximius Reuter, but differing by having 

black, scalelike hairs; scutellum thickly cov- 

ered with white, woolly pubescence. Hem- 

elytra rather uniformly darkened, a tri- 

angular pallid spot at tip of corium border- 

ing cuneus; thickly clothed with black, scale- 

like hairs intermixed with small patches of 

dense, white, woolly hairs. Membrane 

thickly marbled with dark fuscous; cubital 

vein pallid at apex of larger areole; dark 

spots scattered near apices of cells. Legs 

-marked very much like those of canadensis, 
_ but pale band near apex of hind femora more 

| or less interrupted on ventral side. Venter 

} | 

on the boles of linden (Tilia americana), 

elm (Ulmus sp.), walnut (Juglans nigra), 

pear (Pyrus communis), apple (Pyrus ma- 

lus), willow (Salix sp.) aud maple (Acer 

sp.) ; frequently attracted to light. 

Known DistripuTion.—Connecticut, 

District of Columbia, Illinois, lowa, Kansas, 

Maryland, Michigan, Minnesota, Missis- 

sippi, Missouri, New Hampshire, New 

Jersey, New York, Ontario, Pennsylvania, 

South Dakota, Wisconsin. 
Illinois Records.—Twenty-three males 

and 23 females, taken May 17 to Septem- 
ber, are from Alton, Antioch, Carbondale, 

Champaign, Darwin, Galesburg, Grafton, 
Havana, Mahomet, Odin, Palos Park, 

Quincy, Shawneetown, Starved Rock State 

Park, Urbana. 
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Phytocoris vittatus Reuter 

Phytocoris vittatus Reuter (1909, p. 28). 

Not taken in Illinois; known only from 

New York; has been collected on prickly 

gooseberry (Ribes cynosbati). 

Phytocoris sulcatus Knight 

Phytocoris sulcatus Knight (1920, p. 64). 

In form, this species is very similar to 

fumatus Reuter, but the latter is larger; 

the pronotum of sulcatus is more distinctly 

sulcate at the sides and immediately behind 
the calli; the pallid bands at the base and 

the middle of the second antennal segment 

are more distinct; the dorsum is distinctly 

paler; and the outer half of the clavus and 

the inner apical angles of the corium are 

very dark brown, almost black. 

Mare.—Length 6.00, width 1.80. Head 
width 1.08, vertex 0.30. Rostrum, length 

2.80, extending to fifth abdominal sternite. 
Antennae, first segment, length 1.25, black, 

with one large and several small white, 

smooth spots; second, 2.64, mostly black, 

pallid at base and a yellowish band at 
middle; third, 1.47, fuscous, pallid at base; 

fourth, 1.21, dark fuscous. Pronotum, 

length 0.99, width at base 1.60; lateral mar- 

gins of disk and immediately behind calli dis- 

tinctly sulcate. Dorsum clothed with sil- 

very to yellowish, silky pubescence, inter- 

mixed with more nearly erect, short, black 

hairs. General color fuscous to black, with 

paler spots and areas; membrane pallid, 

rather thickly and evenly marbled with fus- 
cous. Femora with a broad pallid area at 

base, apical half black with several pallid 

spots; hind pair with an irregular, oblique, 

subapical pallid band. Front and middle 

tibiae with black and white bands; hind pair 

without distinct white bands. Genital clasp- 

ers, flagellum and a large, thick tubercle 

above base of left clasper, fig. 175, distinc- 
tive for species. 

FEMALE.—Length 6.00, width 2.03. More 
robust than the male but very similar in 
color and pubescence. 

Hasits.—Occurs on the bark of linden 
(Tilia americana), on bur oak (Quercus 
macrocarpa) and elm (Ulmus sp.); prob- 
ably predacious. 

Known Distrizution.—Connecticut; 

District of Columbia, Illinois, Iowa, Kan- 
sas, Michigan, Minnesota, 

South Dakota, Virginia. 
Pennsylvania, 
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Illinois Records.—Five males and 7 fe- 
males, taken May 22 to Aug. 21, are from 

Argo, Beverly Hills, Champaign, Dubois, 

Galesburg, Quincy, St. Anne, Urbana. 

Phytocoris breviusculus Reuter 

Phytocoris breviusculus Reuter (1876, p. 68). 

Mace.—Length 3.90, width 1.60. Head 

width 0.84, vertex 0.30; lower face white, 

marked with reddish brown. Rostrum, 
length 1.94, extending to sixth abdominal 

sternite. Antennae, first segment, length 

0.63, reddish brown, marked with four or 

five white, smooth spots, spines pallid; sec- 

ond, 1.51, dusky yellow, white annulus at 
base; third, 1.04, fuscous, pallid at base; 

fourth, 0.78, fuscous. Pronotum, length 

0.78, width at base 1.38, disk dusky yellow, 

central area more nearly pure yellow, basal 
edge white, this white area bordered by an 

undulating, fuscous line. Dorsum clothed 

with simple fuscous hairs thickly intermixed 

with white and yellowish, silky pubescence. 

Hemelytra pale yellowish; broad fuscous 

area along claval suture; inner apical angles 
and a broad, transverse band on basal half 

of corium fuscous. Cuneus yellowish to 

white; disk with several small brown dots; 

apex fuscous. Membrane thickly marbled 

with fuscous; two small, white spots on out- 

er margin of apical half. Legs pale yellow- 
ish; hind femora very dark brown, this 

dark color broken by numerous pale dots; 

front and middle femora marked with red- 
dish brown on apical half. Tibiae with three 

fuscous bands; hind pair dark fuscous with 

numerous white dots. Genital claspers dis- 

tinctive, a prominent tubercle above base 

of left clasper. 

FEMALE.—Length 4.10, width 1.64. More 
robust than male, but very similar in color 

and pubescence. 

Hasits.—A predacious species which may 

be collected about lights. Reared in Ohio 
on apple branches which were heavily in- 

fested with San José scale. 
Known DistriputTion.—Alabama, Dis- 

trict of Columbia, Illinois, Indiana, Missis- 

sippi, Ohio, Texas. Common in Texas, but 

rare east of the Mississippi River. 
Illinois Records. — ALsion: July 16, 

1937, on blackberry, Mohr & Burks, 3¢- = 
ALTON: July 19-21, 1932, on Crataegus, 

Ross & Dozier, 32,49. FAIRFIELD: June 

12, 1934, DeLong & Ross, 1 9. JONESBORO: 

Aug. 2, 1932, H. L. Dozier, 19. URBANA: 
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1932,.H. LL. Dozier, 1.4; Sept., 

Group II 

KEY “FO SPECIES 

. Apex of abdomen with  claspers 
(males); couplets 2-17 illustrated 
Wea ee access © ae ea Ss 6 2 

Apex of abdomen without claspers (fe- 
males); fully mature, well preserved 
specimens necessary for this sec- 
tion of key.. 5 ...18 

Basal Metiice a left Peeper “oe 
thumblike projection, e.g., erectus... 3 

Basal shoulder of left clasper STihouk 

thumblike projection, e.g., Ausseyi. 5 

. Basal projection of left clasper ex- 
tending vertically as a tall, thick 
process bluntly rounded at apex... 

PE ne aR AT oaiecach ho es erectus, p. 199 

Basal projection of left clasper rather 
slender and acute, e.g., canadensis.. 4 

. Right clasper with dorsal process ex- 
tending half the length of ventral 
process t5.".. 3..- canadensis, p. 193 

Right clasper with dorsal process not 
over one-third the length of ventral 
process......brevifurcatus, p. 194 

. Basal shoulder of right clasper with- 
out angulate projection, ¢.g., schotti 6 

Basal shoulder of right clasper with a 
thumblike or angulate projection, 
Bae e POBUPCIEN koi eee ane 3 2 

. Basal shoulder of right clasper with a 
rounded hump...... schotti, p. 197 

Basal shoulder of right clasper with- 
out rounded hump, e.g., Ausseyi... 7 

. Genital segment with a distinct tuber- 
cle above base of left clasper...... 
ESE Sect 6 a= aos husseyi, p. 199 

Genital segment without tubercle 
above base of left clasper, e.g., 
eM eB ae ir cRTe ee is Ag a) gs 

. Base of left clasper with angulate 
SHOWER 6m. 2 ers cme obtectus, p. 199 

Base of left clasper without angulate 
SVE C0 bs Fr ae Sa salicis, p. 196 

. Tip of right clasper hooked downward 
See NS Nh cc penipecten, p. 199 

Tip of right clasper projecting straight 
or curved upward, e.g., buenoi, spi- 

. Tip of right clasper straight, e¢.g., 
LETT 3 aA Dea oe SE a 11 
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Tip of right clasper curved upward, 
CLS, SPIAHISAE SA TE EEA, Yet 12 

Base of left clasper convexly rounded 
Meee Ig ye ak buenoi, p. 197 

Base of left clasper sinuate.......... 
Sp me des ie nigricollis, p. 197 

. Basal shoulder of right clasper with a 
slender fingerlike process project- 
ing vertically, e.g., spicatus....... 13 

Basal shoulder of right clasper with a 
more angulate process, e.g., /acunos- 

Basal fingerlike process of right clasper 
tapering very little on apical half. . 
guaran ath athe eae Ss spicatus, p. 196 

Basal fingerlike process tapering grad- 
ually from base to apex.......... 
ieee ara oe cortitectus, p. 196 

Thumblike process at middle of right 
clasper sloping away from tip of 
Claspete faye. var lacunosus, p. 197 

Thumblike process at middle of right 
clasper vertical in position, e.g., 
OPEL SELE Son) inde es crtigh Vase Pari 9 ieee 15 

Wall of genital segment with a promi- 
nent, blunt tubercle at a point well 
above base of left clasper......... 
LCM re hat hs gee arundinicola, p. 198 

Wall of genital segment without tu- 
bercle above base of left clasper. . .16 

Apical half of right clasper with 
sides parallel to point near apex... 
eS UTS Reet angustulus, p. 197 

Apical half of right clasper tapering 
gradually from base, e.g., onustus. .17 

. Length of right clasper beyond base 
of dorsal process equal to four 
times the width of base at this point 
Be nec eee eee onustus, p. 194 

Length of right clasper beyond base 
of dorsal process not over two and 
one-half times the width of base at 
Enis POE ese! neglectus, p. 194 

Coritum with distinct black or dark 
fuscous mark across apical area, 
this mark extending obliquely from 
radius to inner apical angle of cor- 
ium; dark area never broken with 
numerous, minute, — light-colored 
SOE: a are atin eel erie 19 

Corium without distinct black mark 
across apical area; sometimes with a 
fuscous area, but this dark color 
broken by numerous, paler spots, 
or, if not, then dark-colored area on 
radius distinctly darker than oblique 
infuscation on corium............. 28 
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19. Pronotal disk uniformly deep black, 
with a narrow, pale area at basal 
margin; scutellum yellowish, with 
an oblique, black mark on either 
side of median line beginning at 
middle of disk and extending to 
margin at a point slightly beyond 
middle.wwies nies nigricollis, p. 197 

Pronotal disk pale grayish to very 
deep gray, always paler on middle 
and never deep blacks, &-ea-. 20 

20. Scutellum with distinct black mark on 
either side of apical half extending 
from lateral margin obliquely ceph- 
alad to near middle of disk........ 21 

Scutellum with black spot at margin 
on either side of apical half, this 
mark scarcely longer than broad, 
at most not extending more than 
half way to middle of disk........ 24 

21. Pale areas at lower margins of pro- 
pleura extending upon sides of ster- 
num; hind femora mostly black ex- 
cept at base; pale spots small, 
largest spot not wider than narrow 
pale band located slightly beyond 
middic ofapical halivce 2). 
Peper See eran hs husseyi, p. 199 

Pale areas at lower margins of pro- 
pleura not extending upon sides of 
StSrMOMNe - Prise Aes ees Ses ete 22 

22. Hind femora of female with large ir- 
regular pale spots on anterior face, 
these spots connected by a longi- 
tudinal, almost colorless bar which 
does not attain subapical pale band; 
length 7.30-7.60....onustus, p. 194 

Hind femora of female with small 
spots; without distinct, longitudinal 
pale bar on anterior face.......... 23 

23. Membrane with infuscation on cen- 
tral area tending to separate into 
small specks; front of head with 
black, transverse striations on either 
side,ot medianvlines ge 0n ssn 
a coir og Bick, Sean neglectus, p. 194 

Membrane more uniformly infuscated, 
color not separating into small 
specks; front of head without dis- 
tinct, black striations even when 
hemelytra are very dark; reddish 
lines usually evident on frons..... 
fo, SG Depa Rene aoe spicatus, p. 196 

24. Hind femora with distinct white band 
placed slightly beyond middle of 
apical half,-and usually with large, 
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30. 

. Hemelytra more brownish than black; 

V ol. 22, Arta 

light-colored spots near middle. . . .25 
Hind femora without distinct white 

band on apical half; light-colored 
spots usually rather small........ | 

. Second antennal segment black except 
at base, dorsal aspect not distinctly 
paler; scutellum and clavus clothed 
with erect black hairs intermixed 
with prominent white, silky pubes- 
CENCE! aos eae buenoi, p. 197 

Second antennal segment distinctly 
almost white or yellowish on dorsal 
aspect, darker at apex and on area 
bordering light-colored basal an- 
nuluss\.... 0540.6. oer 26 

26. Propleura mostly black, only lower 
margin white; tibiae with distinct 
light-colored and black bands..... 
ad ca oe ee canadensis, p. 193 

Propleura mostly pale, with a longi- 
tudinal, black ray crossing coxal 
cleft; tibiae light to dusky, not 
banded:.. 2.5. arundinicola, p. 198 

. Corium with very heavy, triangular 
black mark set obliquely across apex; 
hind femora with two or three large 
white spots on dorsal surface; cun- 
eus usually reddish. .erectus, p. 199 

Corium with light, almost interrupted 
fuscous mark set obliquely across 
apex; hind femora with small white 
spots only; cuneus rarely if ever red- 
cish;@h. 4 ya brevifurcatus, p. 194 

. Apical half of corium distinctly green- 
ish; second antennal segment black 
with pale annulus at base........ 
tone] Sac hehe haat oa penipecten, p.199 © 

No part of corium distinctly green...29 

dark color on apical area of cortum 
and on middle of clavus broken into ‘ 
small spots. ..c.:.J: 44. 2 eee 30 

Hemelytra sometimes brownish, but 
usually black; dark area not dis- 
tinctly broken into small spots... .31 

Second antennal segment uniformly 
black except for pallid annulus at 
base; vertex narrow, its width less 
than dorsal width of aneye....... 
Vai PR tec k Ne aa schotti, p. 197 

Second antennal segment chiefly yel- 
lowish brown, black at apex and on 
area bordering pallid basal annulus; 
vertex wider, equal to dorsal width 
Of AN Eyes.) Saueaeeee salicis,.p..196 
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31. Front and vertex almost colorless to 
yellowish, not distinctly marked 
with black, rarely with short, vague, 
red lines near each eye; scutellum 
almost colorless to yellowish; a small 
rounded, brown to fuscous spot 
located near either margin at middle 
of apical half. ..angustulus, p. 197 

Front and vertex marked with trans- 
WEES DIACK NINES: (v1 sft ci). cas ote « 32 

32. Scutellum chiefly very dark brown, 
with irregular paler spots; a median, 
slender, pale line present, this line 
irregularly invaded by the darker 
ROE Mate See obtectus, p. 199 

Scutellum chiefly pale to grayish, but 
with black mark at either side on 
apical. 7c ids ere ee ye: & 33 

33. Corium with a longitudinal pale area 
that extends upon base of cuneus 
without interruption; a black line 
paralleling radius but, at apex, 
curving outward to fracture...... 
Lec nae ae ne lacunosus, pe 197 

Apical half of corium rather distinctly 
darkened with fuscous, scarcely 
paler than dark marks along radius 
oo hen Sere cortitectus, p. 196 

Phytocoris canadensis Van Duzee 

Phytocoris eximius Knight (1920, p. 51) not 
Reuter. 

Phytocoris canadensis Van Duzee (1920, p. 
346). 

Mave.—Length 5.70, width 2.00. Head 
width 0.94, vertex 0.35; yellowish, fre- 

quently tinged with reddish and marked with 

black. Rostrum, length 2.40, attaining basal 

margin of genital segment. Antennae, first 

segment, length 1.28, yellowish, with irregu- 

lar fuscous mottling, bearing five or six 

long, almost colorless setae; second, 2.77, 
chiefly fuscous, paler at base for a space 

of 0.17, infuscation distinctly paler on dor- 

sal aspect of middle third, but becoming 

darker toward either end; third, 1.60, chiefly 

dark fuscous, pale at base for a space of 

0.14, with another very narrow, light- 
colored space at apex; fourth, 1.25, black. 

Pronotum, length 0.91, width at base 1.60, 

disk light yellow brown to fuscous, central 

area frequently grayish green, paler anter- 

iorly, narrow light-colored area at basal 

margin, .and six black points which fre- 

quently fuse located near basal margin; 
disk distinctly hairy, longest hairs at anter- 
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ior angles, hairs taking color of surface 
from which they arise; propleura black, 
with lower margins and a mark extending 
across base of coxal cleft almost white. 

Scutellum dull yellow brown, with a black 
mark present on either side near apex. 

Hemelytra clothed with prominent yellow- 
ish pubescence intermixed with groups of 

white, deciduous woolly hairs, but dark 

hairs arising from dark areas; greenish gray 

to fuscous; base, middle and a triangular 

spot just before cuneus of corium, and sev- 

eral spots on embolium, paler and more or 

less translucent. Tip of embolium, an 

oblique, nearly triangular patch lying just 

inside of radius at apex of corium, and area 

bordering apical two-thirds of claval suture, 

fuscous to black. Cuneus translucent gray, 

with apex, a small point along inner margin, 

and a second near basal angle, black; paler 

parts usually showing some brownish or 

reddish coloration. Membrane fuscous, with 

a large, almost colorless area just beyond 

small areole and tip of cuneus, this area 

divided by a small fuscous spot which 

touches the margin; central area more or 

less invaded by a paler streak; cubitus dis- 

tinctly pallid at apex of areoles. Legs, coxae 

and bases of femora pallid; front and inter- 

mediate femora with a series of irregular 

reddish brown to fuscous marks; poste- 

rior femora chiefly black with many large 

and small, light-colored spots; pale patches 

most numerous and tending to coalesce on 

inner side; an irregular, light-colored an- 

nulation located a short space before apex 

and a second one situated nearer middle, 

but latter annulus interrupted on outside. 

Tibiae with fuscous and pale annuli; hind 

pair infuscated and with irregular pallid 

spots; a broad, pale area on basal one-third ; 

spines almost colorless to brownish. Genital 

claspers and flagellum, fig. 176, distinctive 

for species. 

FEMALE.—Length 5.70, width 2.05. Usu- 
ally very similar to male in coloration; im- 

perfect or poorly colored specimens can 

never with certainty be distinguished from 

females of closely related species. 

Hasits.—This species occurs on a number 

of plants in various situations; it is largely 

if not wholly, predacious. Collected in Illi- 

nois on hornbeam (Carpinus caroliniana), 

gooseberry (Ribes sp.) and _ buttonbush 

(Cephalanthus occidentalis). 
Known DisrripuTion.—Connecticut, 

Georgia, Illinois, Indiana, Iowa, Kansas, 
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Maine, Massachusetts, Michigan, Minne- 

sota, Missouri, New Jersey, New York, 

North Carolina, Ohio, Ontario, Pennsyl- 

vania, South Dakota. 
Illinois Records——Eight males and 15 

females, collected June 14 to Sept. 27, are 
from Antioch, Argo, Channel Lake, Dan- 

ville, De Soto, Dolson, Galena, Harrisburg, 

Herod, Karnak, Lawrenceville, Marshall, 

Rock Island, Seymour, Shawneetown, Vi- 

enna. Blatchley (19264, p. 720) records the 
species from Maywood under the name 

eximius Reuter. 

Phytocoris brevifurcatus Knight 

oe brevifurcatus Knight (1920, p. 
53). 

This species is very similar to canadensis 

Van Duzee, but lacks the heavy, oblique, 

fuscous mark at the apex of the corium; 

the second antennal segment is darker fus- 

cous on the middle third; the head and pro- 

notum are distinctly grayish green on the 

paler parts; the posterior femora have 

smaller pale spots and are not distinctly 

banded with pale yellow brown. 
Ma.e.—Length 5.80, width 2.14. Head 

width 0.95, vertex 0.34. Rostrum, length 

2.51, reaching to seventh abdominal sternite. 

Antennae, first segment, length 1.21; second, 

2.55; third, 1.47; fourth, 1.34. Pronotum, 

length 0.91, width at base 1.69. Genital 

claspers distinctive for species, fig. 176. 

FEmMALE.—Length 5.80, width 2.20. Head 
width 0.96, vertex 0.41. Antennae, first seg- 

ment, length 1.36; second, 2.77; third, 1.47; 
fourth, 1.21. Pronotum, length 0.91, width 

at base 1.70. 
Known DistrisuTion. — Illinois, New 

York, Ontario. 

Illinois Record. — HorsEsHoE LAKE: 

July 11, 1935, DeLong & Ross, 1 ¢. 

Phytocoris neglectus Knight 

Phytocoris neglectus Knight (1920, p. 54). 

This resembles canadensis Van Duzee, 

but the second antennal segment is uniformly 
black with a white annulation at the base, 

the middle tibiae have an apical white band 

and the infuscation at the middle of the 

membrane tends to form small specks. 

Mave.—Length 6.20, width 2.20. Head 

width 0.99, vertex 0.32. Rostrum, length 

2.60, extending to fifth abdominal sternite. 

Antennae, first segment, length 1.17, black, 
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with several white, smooth spots; second, 

2.68, black, a narrow white annulus at base; 

third, 1.38, black, white at base; fourth, 

1.05, black. Pronotum, length 0.91, width 

at base 1.75. Genital claspers and flagellum 
distinctive for species, fig. 176. 
FEMALE.—Length 6.00, width 2.30. More 

robust than male, but very similar in color 
and pubescence. 

Hasits.—I have collected this species 

most frequently on the bark of apple trees 

where both nymphs and adults fed on 

psocids. It has, also, been collected on the 

bark of other trees and is probably preda- 

cious on soft-bodied insects living in such 

situations. In New York the species was 

collected from June to October, which in- 
dicates two generations for the season. 

Known Distrisution. — Illinois, lowa, 

Maine, Massachusetts, Michigan, Minne- 

sota, Mississippi, New Hampshire, New 

York, Ontario, South Carolina, South Da- 

kota, Washington. 
Illinois Records. — ELizaABETHTOWN: 

May 27-31, 1932, H. L. Dozier, 1 g. Fair- 
FIELD: June 12, 1934, DeLong & Ross, 1 ¢. 
GALENA: June 28, 1935, DeLong & Ross, 
1g. KerrHspurc: June 15, 1932, H. L. 

Dozier, 1¢. SHAWNEETOWN: June 23, 

1936, DeLong & Ross, 19. Urbana: June 

13318854145. 

Phytocoris onustus Van Duzee 

Phytocoris onustus Van Duzee (1920, p. 
44), 

Mate.—Length 6.80, width 2.50. Head 
width 1.08, vertex 0.35; head pale yellowish; 

oblique lines on frons, base and middle ot 

tylus, lora, and base of jugum, fuscous to 

black. Rostrum, length 3.16, reaching fifth 

abdominal sternite. Antennae, first segment, 

length 1.41, black, with four or five white, 

smooth spots and a few yellowish bristles; 

second, 3.33, black, a narrow white annulus 

at base; third, 1.60, black, narrow white 

area at base; fourth, 1.29, black. Pronotum, 

length 1.12, width at base 2.00. Clothed 

with erect, short, black hairs intermixed 

with a moderate amount of recumbent, pale 

yellowish, silky pubescence. General color 
fuscous to black over a pale yellowish, 

ground color; propleura, except lower mar- 

gin, black; lateral margins and basal band 
of pronotal disk, black; basal edge white; 

scutellum yellowish, a black marginal spot 

on either side on apical half; hemelytra 
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shaded with very dark brown spots on em- 

bolium; an area at middle, and a triangular 

patch at outer apical angle of corium, pale 

yellowish and translucent; cuneus largely 

black with yellowish spots and a variable 

yellowish area at base. Membrane fuscous 

with a pale marginal spot on either side ex- 

tending irregularly toward middle. Legs 

colored almost as in canadensis Van Duzee, 

but hind femora with large irregular pallid 

spots on anterior face, these spots connected 

by a longitudinal pale bar which does not 

attain subapical pale band. Genital clasp- 

ers and flagellum distinctive for species, fig. 

176. 
FEMALE. — Length 7.10, width 2.64. 

Larger and more robust than male, but 

very similar in coloration. 
Hapsits.—l have collected this species 

most frequently on the bark of hickory trees 

(Carya sp.) in shaded, humid surroundings. 

The color of this mirid matches the bark so 

closely that it is difficult to see when it is 

crouching in crevices on the trunk of the 

tree. Predacious habits are indicated. 

Known DistrisuTion. — Georgia, Illi- 

nois, Maine, Massachusetts, New Hamp- 

shire, New York, Ontario, Pennsylvania. 

Illinois Record—NorTHERN ILLINOIS: 

July, 2¢. 

Phytocoris cortitectus Knight 

Phytocoris cortitectus Knight (1920, p. 55). 

Mate.—Length 6.00, width 2.00. Head 

width 1.04, vertex 0.32. Rostrum, length 

2.72, reaching to sixth abdominal sternite. 
Antennae, first segment, length 1.28, black, 

with eight or nine smooth, white spots; sec- 

ond, 2.94, fuscous to black, with a yellowish 

dorsal spot and a narrow white annulus at 

base; third, 1.64, black, yellowish at base; 

fourth, 1.21, black. Pronotum, length 0.86, 

width at base 1.60; calli whitish; disk dusky 

to fuscous; four black points located near 

posterior margin. Clothed with simple, ‘black 

pubescence intermixed with tufts of silvery, 

silky hairs. Hemelytra translucent and 

slightly darkened, irregularly shaded with 
fuscous; without a strong, oblique, fuscous 

mark across apical area of corium; cuneus 

pale, translucent, with apical half infus- 

cated; membrane fuscous, central area var- 

ied with lighter color. Legs pallid and dark- 
ened with fuscous; femora with:numerous, 

small,:almost:colorless;spots, hind pair with 

a well-defined, oblique, pallid band at*middle ° “ 
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of apical half; middle tibiae with an almost 

colorless band at apex. 

FEMALE.—Length 6.20, width 2.16. Head 

width 1.01, vertex 0.39. Antennae, first 

segment, length 1.43; second, 3.11; third, 

1.71; fourth, 1.43. Pronotum, length 0.95, 
width at base 1.65. More robust than male, 

but very similar in color and pubescence. 

Hasits.—I collected specimens of this 

species only on the trunks of elm trees 

(Ulmus sp.) where the adults were well 
concealed as they crouched in crevices of 

the bark. 
Known DIstrIiBvurION. Illinois, New 

Hampshire, New York, Ontario. 

Illinois Record—AntTiocH: July 5-7, 
1932, T. H. Frison, 1 3. 

Phytocoris spicatus Knight 

Phytocoris spicatus Knight (1920, p. 55). 

The coloration of this species is very 

similar to that of neglectus Knight, but the 
membrane is more uniformly infuscated. 

Matce.—Length 6.00, width 2.00. Head 
width 1.04, vertex 0.29; frons with reddish 

lines. Rostrum, length 2.81, reaching sixth 

abdominal sternite. Antennae, - first seg- 

ment, length 1.38, black, with: five or six 

white, smooth spots; second, 2.85, black, a 

narrow white annulus at base; third, 1.56, 

black, narrow white area at base; fourth, 

1.12, black. Pronotum, length 0.91,-width 

at base 1.73. Clothed with fuscous to black, 

simple pubescence intermixed with patches 

and tufts of silvery and some golden, silky 

pubescence. Genital claspers and flagellum 

distinctive for species, fig. 176. 
FEMALE.—Length 6.30, width 2.20. More 

robust than male, but very similar in color 

and pubescence. 

Known 1 Distrisution. — Illinois, Lowa, 

Maine, Maryland, Massachusetts, Minne- 

sota, North Carolina, New York. 

Illinois Record.—Ga.eEsBurc: 1 6. 

Phytocoris salicis Knight 

Phytocoris salicis Knight (1920, p. 56). 

Mate.—Fig. 177. Length 6.00, width 
2.12. Head width 0.97, vertex 0.35; head 
yellowish; oblique lines on frons and mark 

on middle of tylus reddish. Rostrum, length 
2.73, reaching seventh abdominal sternite. 

Antennae, first segment, length 1.27, black, 
with three or four large, white, smooth 

spots%: second,..2.85,:.dusky. yellow to black, 
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basal annulus white; third, 1.55, black, 

pallid at base; fourth, 1.16. Pronotum, 

length 0.99, width at base 1.73. General 
coloration dusky to brownish; spots on base 

of pronotal disk, tip of clavus, apex of em- 

bolium and of cuneus, black; fuscous color- 

Fig. 177.— Phytocoris salicis, &. 

ation of hemelytra interspersed with pallid 

and brownish marks and dots; membrane 

clear, marked with patches of fuscous; cubi- 

tus white around apex of larger areole. Legs 

pallid; apical half of femora marked with 

reddish brown; hind pair chiefly dark brown, 

with numerous white spots, a larger white 

spot forming an incomplete subapical band; 

tibiae banded with fuscous; apices of middle 

pair pallid; hind pair chiefly dark fuscous. 

Dorsum clothed with pale to brownish, sim- 
ple pubescence thickly intermixed with sil- 

very to golden yellow, silky hairs. Genital 
claspers and flagellum distinctive for species, 

fig. 176. 
FEMALE.—Length 6.30, width 2.30. An- 

tennae, first: segment, length 1.34, chiefly 

marked with reddish 
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brown; second, 2.98, yellowish brown, more 

fuscous at apex and next to pallid base; 

third, 1.47, black, pallid at base; fourth, 

1.12, black. More robust than male and 
usually lighter in color. 

Hasits.—Breeds on willow (chiefly Sa- 

lix nigra) where the species appears to be 

predacious on soft-bodied insects. 

Known DistripuTion.—Connecticut, 

District of Columbia, Illinois, lowa, Maine, 

Maryland, Massachusetts, Michigan, Min- 

nesota, Mississippi, New Hampshire, New 

Jersey, New York, North Dakota, Ohio, 

Ontario, Pennsylvania, South Dakota. 

Illinois Records.—Seventeen males and 

15 females, taken June 11 to July 9, are 

from Alton, Antioch, Elizabeth, Galena, 

Galesburg, Golconda, Monticello, Savanna, 
Seymour, Waukegan. 

Phytocoris lacunosus Knight 

Phytocoris lacunosus Knight (1920, p. 56). 

Not taken in Illinois; known from Minne- 

sota and New York. Collected on the bark 

of hornbeam (Carpinus caroliniana). 

Phytocoris angustulus Reuter 

Phytocoris angustulus Reuter (1909, p. 29). 

Known from New York, North Carolina, 

Nova Scotia, Vermont; not yet collected in 

Illinois. 

Phytocoris buenoi Knight 

Phytocoris buenoi Knight (1920, p. 57). 

Not taken in Illinois; known from Massa- 

chusetts, New York, Ontario. Adults and 

nymphs have been collected on Norway 

spruce (Picea excelsa). 

Phytocoris nigricollis Knight 

Phytocoris nigricollis Knight (1923d, p. 636). 

Known only from New Hampshire and 

North Carolina. 

Phytocoris schotti Knight 

Phytocoris schotti Knight (1926g, p. 162). 

The coloration of this species is suggestive 

of that of salicis Knight, but the dark areas 

are black rather than brown; the apical 

half of the corium is largely pallid, except 

‘near the’ innér “matgin,./and“is:!without an 
oblique infuscation; the cuneus is almost 
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entirely colorless, but the apex and two 

spots on the inner margin are black, while 

the outer margin is marked with red. The 

membrane is marbled with fuscous, and 

the areoles are chiefly dark fuscous, with 

white veins at apices. The legs are marked 

much as in salicis, but the black color on 

the femora is irregularly broken by two or 

three large, and many small, white spots. 

Mave.—Length 5.20, width 1.90. Head 
width 1.00, vertex 0.26; frons with five or 

six oblique, reddish lines on either side of 

median line; base of tylus and spot on either 

side of basal half, dorsal margins of juga 

and lora, and slender median line on apical 

half of tylus, reddish. Rostrum, length 2.34, 

extending to fifth abdominal sternite. An- 

tennae, first segment, length 0.97, very dark 

brown, with several small, smooth white 

spots on dorsal aspect, spines pale; second, 

2.30, black, narrow pallid area at base; 

third, 1.23, black, pale at base and at ex- 

treme tip; fourth, 0.91, black. Pronotum, 

length 0.84, width at base 1.50; propleura 

black; lower margin, and spot at top of 

coxal cleft, white; the white of lower mar- 

gin continued as a ray upon black sternum. 

Clothed with fuscous to black, simple pubes- 

cence intermixed with white, silky pubes- 

cence; more yellowish hairs on head and 

embolium than black ones. Genital claspers 

distinctive for species, fig. 176. 

Known DistriputTion. — Illinois and 
New Jersey. 

Illinois Record—Wuiret Hearn: Sept. 
1051929. -C. CC. Got, 124). xe 

Phytocoris arundinicola new species 

This species is distinguished from allied 
ones by its general pale gray color, with a 

conspicuous black spot on the inner apical 

angle of the corium; it also is distinguished 

by the pale and black, unspotted, first an- 

tennal segment. The structure of the male 

genital claspers is distinctive, fig. 176; the 

genitalia are apparently nearest in form to 

those of buenoi Knight and schotti Knight. 

Mate.—Length 5.60, width 2.16. Head 
width 0.95, vertex 0.35; head white to yel- 

lowish, with incomplete lines on frons; 

marks on middle and on median line at apex, 

basal half of lora, and dorsal half of buc- 

culae, reddish brown to fuscous; a pair of 

marks, beginning on collum and extending 

across collar and between calli, distinctly 

red orange. Rostrum, length 2.64, extend- 
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ing to sixth abdominal sternite. Antennae, 

first segment, length 1.16, tapering to be- 

come more slender on apical half, chiefly 

white, black on anterior aspect, with only 
one or two small, pallid spots cutting into 

edge of dark color, setae short, brownish; 

second, 2.51, chiefly yellowish brown, black 

at apex and next to pallid basal annulus; 

third, 1.34, yellowish, fuscous apically; 

fourth, 0.73. Pronotum, length 0.88, width 
at base 1.60; pale yellowish to dusky; calli 

pallid; lower margin of propleura and area 

on coxal cleft whitish, a black ray crossing 

lower margin of coxal cleft and flaring out 

at basal margin; basal edge of disk white, 

bordered by four black points which are 
often connected by dark color. Dorsum 

clothed with pale to brownish, simple pubes- 

cence sparsely intermixed with more re- 

cumbent, silvery, silky pubescence. Scutel- 

lum usually pale yellowish, sometimes 

dusky; a small fuscous spot indicated on 

either margin at middle of apical half. Hem- 
elytra dusky gray, with an irregular black 

area on middle of claval vein and a subtri- 

angular one on inner apical angle of corium; 

embolium uniformly yellowish gray, except 

for darkened extreme tip; cuneus with apex 

and spot on inner margin, and spot on inner 

margin of paracuneus, fuscous to black. 
Membrane uniformly pale fuscous, scarcely 

paler near apex of cuneus; cubitus white 

around apex of areoles, fuscous where it 

separates areoles. Legs pale yellowish, 

tibiae without dark bands; spines yellowish 
to dark brown; hind pair with black micro- 

setae; femora dark brown to black, with 

numerous, minute, pallid spots; hind pair 

with two rather distinct pallid bands on 

apical half; tarsi fuscous to black. Venter 

almost white to yellowish; lateral line fus- 

cous; sides of genital segment fuscous. Geni- 

tal claspers distinctive for species, fig. 176. 

FEMALE.—Length 5.60, width 2.16. Head 
width 0.99, vertex 0.41. Antennae, first seg- 

ment, length 1.21; second, 2.73; third, 1.55; 

fourth, 1.38. Pronotum, length 0.95, width 

at base 1.64. Very similar to male in color 

and pubescence, but light areas perhaps 

more extensive. 

Hasits.—Breeds on switch cane (Arun- 

dinaria tecta) ; doubtless predacious. 

Holotype, male.—Vienna, Ill.: July 10, 
1935, DeLong & Ross. 

Allotype, female.—Same data as for 
holotype. 

Paratypes. —ILLINOIs.—VIENNA: Same 
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data as for holotype, 1¢, 39; June 14, 

1934, DeLong & Ross, 3 ¢. 

Phytocoris husseyi Knight 

Phytocoris husseyi Knight (1923d, p. 639). 

Not taken in Illinois; known only from 

Minnesota and Ohio. 

Phytocoris erectus Van Duzee 

Phytocoris erectus Van Duzee (1920, p. 345). 

Mave.—Length 5.40, width 2.00. Head 

width 0.94, vertex 0.36. Rostrum, length 

2.51, extending to fifth abdominal sternite. 

Antennae, first segment, length 1.16, black, 

basal two-thirds with white, smooth spots 

so large that black ground color is reduced 

to a network; second, 2.50, black, dorsal as- 

pect partly yellowish brown, white annulus 

at base; third, 1.28, black, pallid at base 

and extreme tip; fourth, 1.20, black. Pro- 

notum, length 0.87, width at base 1.56. Dor- 

sum clothed with simple, fuscous pubes- 
cence intermixed with a moderate amount 

of silvery, silky pubescence. General color 

nearly white to yellowish, shaded with fus- 

cous. Basal submargin of pronotal disk with 

the usual four black points; scutellum with 

oblique black marks on apical half; apical 

area of corium with heavy, very dark brown 
subtriangular mark, and a contrasting pal- 

lid spot just behind which joins with pallid 

basal half of cuneus; paracuneus reddish; 

membrane fuscous, with a paler spot near 

tip of cuneus and a smaller one just beyond 

on margin; cubitus white about tip of larger 

areole. Hind femora very dark brown, with 

numerous small and some large white spots 

and a rather distinct pallid annulus slightly 

beyond middle of apical half; tibiae banded 

with pallid and black, middle pair with pale 

band on apex. Genital claspers and flagel- 

lum distinctive for species, fig. 176. 
FEemMALe.—Length 5.30, width 2.10. More 

robust than male, but very similar in color 

and pubescence. 

Hasits.—Predacious; Illinois specimens 

collected on willow (Salix sp.), cypress 

(Taxodium distichum) and hornbeam (Car- 

pinus caroliniana). 

Known Distrripution.—Alabama, Dis- 

trict of Columbia, Illinois, lowa, Louisiana, 

Maine, Maryland, Michigan, Minnesota, 

Mississippi, Missouri, New Hampshire, 
New York, Ohio, Ontario, Utah. 

Illinois Records.—Twenty-seven males 
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and 7 females, taken June 13 to Sept. 6, 

are from Algonquin, Antioch, Browns, Chi- 

cago, Duquoin, Eichorn, Galesburg, Harris- 

burg, Havana, Homer Park, Kankakee, 

Karnak, Mahomet, Maywood, Metropolis, 

Monticello, Pekin, Pulaski, Urbana, Vienna, 

White Heath. 

Phytocoris penipecten Knight 

Phytocoris penipecten Knight (1920, p. 58). 

Not taken in Illinois; known only from 

Alabama, Connecticut, Louisiana, Massa- 

chusetts. 

Phytocoris obtectus Knight 

Phytocoris obtectus Knight (1920, p. 58). 

Not taken in Illinois; known only from 

New York and Ohio. 

Group III 

The species of this group are apparently 

all phytophagous. 

KEY TO SPECIES 

1. Clavus and corium rather uniformly 
7a 30) otc Sa ee Ee Ac Ne es tee ie 2 

Clavus and cortum not uniformly col- 
ored; marked with fuscous, or red- 
dish brown to fuscous, with paler 

tO Hemelytra reddish; embolium and cun- 
eus translucent and yellowish...... 
Sel} BRE aia bee ss oa: mundus, p. 201 

Hemelytra yellowish to fulvous, or 
translucent and brownish.......... 3 

3. Hemelytra yellowish to fulvous; femora 
dusky yellow with numerous small, 
Pale GORS cde wes fulvus, p. 201 

Hemelytra dusky brown, translucent; 
femora reddish brown, with con- 
spicuous white spots: .-.....24+.5. 
Aer ret | uniformis, p. 201 

4. Hemelytra pale to yellowish; cortum 
with an oblique, fuscous mark on 
basal half and a second one on inner 
apical angle; cuneus pale, apex and 
two spots on inner margin black. . . . 
iets fa eae junipericola, p. 201 

Hemelytra marked otherwise......... 5 

5. Pronotal disk with black spots on basal 
margin; apical area of corium with 
strong fuscous marks: .... 25226 
Wega te Bh) peta sr tat ae exemplus, pv. 201 
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Pronotal disk without black spots.... 6 

6. Light-colored dots and spots on hind 
femora uniting to form a subapical 
band or transverse pale mark...... 7 

Dots on hind femora not forming a dis- 
tinct light-colored band or large 
INAS Cotes ane aN eek Oech che 8 

7. Cuneus with a narrow white area along 
outer margin and two black dots on 
this white edge. .angustifrons, p. 201 

Cuneus with outer margin reddish 
brown and marked with three or four 
white dotsnr. ie a2): pinicola, p. 201 

8. Length of second antennal segment 
twice as great as width of head..... 
SRA eLie  aicens cet nD at diversus, p. 200 

Length of second antennal segment less 
than twice width of head.......... 
BPS cet acne a, Seah conspersipes, p. 201 

Phytocoris. diversus Knight 

’. Phytocoris: diversus*Knight: (1920 p- 60). 

The general aspect of this species is sug- 

gestive of fulvus Knight, but the light, yel- 

low brown coloration on the inner apical 

half of the corium and the cuneus is more 
distinct. 

ANGUS T/FRONS 

J FULVUS 

Rhy : 

LAA 

MUNDO youl PINICOLA 

& Fig. 178.—Male genital Gaeere of Phytocoris, Group III. 
B, right clasper, lateral aspect; C, flagellum. 
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Mavre.—Length 5.00, width 1.70. Head 
width 0.97, vertex 0.37. Rostrum, length 

2.03, reaching fifth abdominal sternite. An- 
tennae, first segment, length 0.71, greenish 
yellow, darkened with deep brownish, with 

five or six smooth, white spots on dorsal side, 

and beset with 9 or 10 dark setae; second, 

2.05, dark fuscous, paler on basal half; third, 

1.05, black; fourth, 0.85, black. Pronotum, 

length 0.78, width at base 1.36. Clothed with 
brownish, simple hairs intermixed with sil- 

very, silky pubescence. Head, pronotum and 

ventral parts greenish to yellowish; base of 
pronotum, sides of tylus, dorsal margins of 

juga and lora, base of head, indistinct striae 

on front, sternum, and sides of venter, tinged 

with reddish brown; femora, except at bases, 

and tibiae, deep brownish, with many light 

to white spots; hind femora with rather 
large spots on dorsal aspect. Genital clasp- 

ers and flagellum distinctive for species, fig. 

178. 
FEMALE. iene 4.80, width 1.73. Very 

similar-to nrale‘in' color and: pubescence. 

Host Prant. — White pine (Pinus 
strobus). 

Known DistrisuTion.—lllinois, Maine, 

Minnesota, New Hampshire, New York. 

Illinois Records.—StTarvep Rock STATE 

AA, \eft clasper, dorsal aspect; 



September, 1941 Knicut: 

Park: July 14, 1932, on Pinus strobus, Doz- 
ier & Park, 114, 199 ; Sept. 17, 1935, De- 

Long & Ross, 1 ¢. WuHite Pines Forest 

STATE Park: July 12, 1934, DeLong & Ross, 

Bao 2; 

Phytocoris mundus Rcuter 

Phytocoris mundus Reuter (1909, p. 18). 

Not taken in Illinois; known from Dis- 
trict of Columbia, Maryland, New Jersey, 

Pennsylvania, Virginia. Feeds on Virginia 

pine (Pinus virginiana). 

Phytocoris fulvus Knight 

Phytocoris fulous Knight (1920, p. 59). 

Not yet taken in Illinois; known from 

Maine, New York, Ontario, Pennsylvania. 

Occurs on white pine (Pinus strobus). 

.. ‘Phytocoris uniformis..Knight.. ...... 

Phytocoris.untformts. Knight. (1923d,p. 643). 

Originally described from Long Island, 

New York, and the coastal area of Massa- 
chusetts. This species has subsequently been 

recorded from Maryland, Mississippi, 

North Carolina, Virginia, but has not yet 
been taken in I]linois. It has been collected 

on pitch pine (Pinus rigida), which possi- 
bly is the normal host. 

Phytocoris pinicola Knight 

Phytocoris pinicola Knight (1920, p. 59). 

Not taken in Illinois; specimens known 

from Connecticut, Massachusetts, Minne- 

sota, Mississippi, New Jersey, New York. 
Feeds on pines (Pinus resinosa and P. syl- 

vestris). 

Phytocoris angustifrons Knight 

‘ Phytocoris angustifrons Knight (1926g, p. 
64). 

Not taken in Illinois; 

Florida, Louisiana, 

on pine (Pinus sp.). 

known only .from 

Mississippi. .Collected 

Phytocoris exemplus Knight 

Phytocoris exemplus Knight (1926g, :p. 163). 

Known at present only from Louisiana, 

but should be found wherever the cypress 
(Taxodium distichum) grows; that is the 

tree on which it occurs. 
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Phytocoris conspersipes Reuter 

Phytocoris conspersipes Reuter (1909, p. 22). 

Not taken in Illinois; known from District 

of Columbia, Maryland, New Jersey, North 
Carolina, Pennsylvania, South Carolina, Vir- 

ginia. Feeds on Virginia pine (Pinus virgin- 

iana). 

Phytocoris junipericola Knight 

Phytocoris junipericola Knight (19274, p. 16). 

Known from District of Columbia, Indi- 

ana, Maryland; not yet taken in Illinois. 

Breeds on red cedar (Juniperus virginiana). 

Group IV 

The species of this group are phytophagous. 

KEY TO SPECIES 

1... Pronotal.disk.frequently.red but with- 

out four distinct, reddish: vittae ona 

GF 4 paler Background. .i.... M6... 2 
Pronotal disk with four orange or red 

vittae on a paler background...... 8 

2. Pronotal disk with four black spots on 
basal submargin; scutellum usually 
uniformly pale, sometimes with in- 
distinct fuscous dots forming a spot 
at either side of apical half........ 

Ae a nan Sraght ode quercicola, p. 202 
Pronotal disk without four distinct 

black spots on basal submargin; 
scutellum usually with orange or 
red at either side on apical alpen 

3. Scutellum unmarked, uniformly yel- 

lOwiish sors eae eee hee reine 4 

Scutellum marked with reddish or 

fUSCOUS he io a ee ee 5 

4. Hemelytra rather uniformly fusco- 

reddish to roseate; embolium and 

outer margin of scutellum paler. ==. 
pat, Ago whip te mee my Sc as taxodii, p. 203 

Hemelytra yellow; clavus and basal 

one-third of corium dark reddish; 

cuneus red with many minute, clear 

SOOtsuKerdiieee ta luteolus, p. 209 

5. Pronotum chiefly red, more area red 

than pale or AScms ee) oS ac oe 6 

Pronotum with more area pale or 

fUISCONSethan Ledeen mentee core 7 

6. Hemelytra with many small, distinct, 
white spots; calli darkened with 
fUSCOUST TF. ius % confluens, p. 205 
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10. 

1 

2: 
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Hemelytra with only indistinct, white 
spots, nearly uniformly deep orange 
red; ‘calli pale... . puella, p. 207 

. Pronotal disk with base and lateral 

margins dark fusco-reddish; scutel- 
lum yellow, a red mark at either 
side on apical half but without 
vittae at middle of base.......... 
BA whieh ati infuscatus, p. 204 

Pronotal disk chiefly pale, not dis- 
tinctly darkened laterally or at base; 
base of scutellum with an orange- 
colored vitta on either side of median 
line, these frequently extending to 
join with orange mark at either side 
on apical half........ olseni, p. 205 

Second antennal segment almost 
colorless, with a slender, black line 
on anterior aspect; embolium and 
outer half of corium green; clavus 
greenish to fuscous, with a rather 
large, irregular, reddish blotch on 
middle and a smaller one on basal 
| EN Sy ook aaa ers oar tibialis, p. 205 

Second antennal segment without a 
slender, black line on anterior as- 
pect; embolium and outer half of 
corium marked with reddish...... 9 

Hemelytra with a yellow, triangular 
area just before cuneus; clavus, 
basal area of corium and embolium, 
and cuneus, bright red but with 
many small, paler markings...... 
Be PRON og ll ge a venustus, p. 206 

Hemelytra and apical area of coritum 
marked with reddish; or, if not, then 
basal half of corium not bright red. 10 

First antennal segment reddish, with 
three or four large, smooth white 
spots and three or four small spots 
Brett ere en eas rubellus, p. 202 

First antennal segment not distinctly 
marked with red and white spots. . 11 

Apical area of corium, or area behind 
tip of clavus, without netlike 
marks; dorsum pale greenish yel- 
low; markings of hemelytra dusky 
Jie a a ap dana oe a caryae, p. 207 

Apical area of corium with netlike 
markings of orange or red 

Length of first antennal segment 
greater than width of head and ver- 
tex combined....... puella, p. 207 

Length of first antennal segment less 
than width of head and vertex com- 
Pied es... depictus, p. 208 
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Phytocoris rubellus Knight 

Phytocoris rubellus Knight (1926g, p. 166). 

Mate.—Length 4.80, width 1.54. Head 

width 0.86, vertex 0.25. Rostrum, length 

1.94, extending to base of fourth abdominal 

sternite. Antennae, first segment, length 
0.81, reddish, with three or four large, 

smooth white spots and about the same 

number of small ones, set with six or eight 

pallid bristles, some of which in length ex- 

ceed thickness of segment; second, 2.10, 

yellowish, sometimes tinged with red, apex 

dusky; third, 1.06, yellowish, apex dusky; 

fourth, 1.00, fuscous. Pronotum, length 0.71, 

width at base 1.28; reddish to fuscous; me- 

dian line and line extending upon vertex, 

and frequently a line on either side of pro- 

notal disk, pallid. Scutellum reddish, basal 

angles and apex yellowish. Hemelytra red- 
dish to fuscous; embolium with several ob- 

solete pallid marks. Cuneus reddish, and 

scarcely darker at apex. Membrane pale 

fuscous, marbled with paler color; veins 

fuscous although pale to reddish at apices 

of areoles. Legs pale yellowish to reddish 

and marked with paler spots, exhibiting 

more red than in puella Reuter. Clothed 
with pallid to fuscous, simple pubescence 

intermixed with white, silky pubescence, the 

latter tending to form spots on hemelytra. 

FEMALE.—Length 4.80, width 1.63. Head 

width 0.86, vertex 0.37. Antennae, first 

segment, length 0.86; second, 2.06; third, 

1.08; fourth, 0.95. Pronotum, length 0.77, 

width at base 1.37. Coloration usually a 
deeper red than in male; hemelytra pallid 

to red. 

Host Prant.— Sandbar willow (Salix — 
longifolia). 

Known DistripuTIon. — Illinois, Indi- 

ana, lowa, Kansas, Missouri, South 

Dakota. 

Illinois Records.—Twenty-six males and 
30 females, taken June 1 to Aug. 24, are 
from Alton, Grafton, Grand Tower, Ha- 

vana, Kankakee, Meredosia, Putnam, Quin- 

cy, Savanna, Starved Rock State Park, Wau- 
kegan. 

Phytocoris quercicola Knight 

Phytocoris quercicola Knight (1920, p. 60). 

Mave.—Length 4.70, width 1.70. Head 
width 0.91, vertex 0.30. Basal half of lora, 

spot on either side of tylus, transverse mark 

across front, and four marks on vertex, 
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red; front with prominent, nearly colorless 
hairs. Rostrum, length 2.20, extending to 

base of genital segment. Antennae, first 

segment, length 0.97, pallid, three irregular 

marks on dorsal surface, broad, fusco- 

brownish or reddish band at apex, beset 

with six or eight prominent, pale spines; 

second, 2.25, pale brownish, pallid annulus 

at base, area next to this and at apex 

dark fuscous; third, 1.25, fusco-brownish, 

annulus at base and middle, and a narrow 

one at apex, pallid; fourth, 1.04, fuscous. 

Pronotum, length 0.75, width at base 1.43; 
yellowish, outer halves of calli, and broad 

area extending rearward, fusco-brownish to 

dark fuscous; a basal, submarginal, fuscous 

line with two black points on either side of 

median line; narrow area at basal margin 
pallid; pubescence yellowish to dusky, long- 

est hairs situated anteriorly and on collar. 

Scutellum pallid, median line frequently 

reddish, either side of this an indistinct vitta 

composed of small brownish dots. Hemely- 

tra pale yellowish, more or less translu- 

cent; an irregular patch at middle of clavus, 

and a larger one just opposite on corium, 

fusco-brownish, dark color broken by small, 
irregular, light spots; frequently apex of 

corium with a smaller, dark patch and a 

series of fusco-brownish spots bordering 
claval suture; embolium and cuneus with 

small spots of reddish in hypodermis. Mem- 

brane pallid; infuscation usually composed 

of fine irregular spots; a large spot at apex 

and a smaller one at either side joining 

margin, central area and that within are- 

oles more sparsely marked with fuscous 

dots; cubitus pallid, radius infuscated. Front 

and middle tibiae pallid, with three fuscous 

annuli; hind pair with two reddish brown 

bands on basal half; femora pallid, reticu- 

lated with reddish brown; hind pair with 

two irregular pallid bands on apical half, 

dark color broken by numerous light-col- 
ored spots. Venter pallid, sides flecked with 

reddish. Genital claspers and flagellum dis- 
tinctive for species, fig. 179. 
FEMALE.—Length 4.80, width 1.80. Head 

width 0.95, vertex 0.36. Antennae, first seg- 
ment, length 1.08; second, 2.25; third, 1.12; 

fourth, 1.04. Pronotum, length 0.82, width 

at base 1.56. Very similar to male in color 
and pubescence. 

Hosr PLant.—Bur oak (Quercus macro- 
carpa). 

Known Distrisution. — Florida, Illi- 

nois, lowa, Maryland, Massachusetts, Min- 
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nesota, New York, North Carolina, On- 

tario, Virginia. 

Illinois Records. — CHAMPAIGN: June 
27, 1932, on oak, Harper, 19. MDusots: 

Aug. 8, 1917, 14. GaresBure: | ¢ ; June 
24, 1892, 19 ; July 27, 1892, 2 ¢. GLENDON 
Park: Aug. 19, 1903, A. B. Wolcott, 12, 

FM. UrsBANA: June 27, 1932, Frison & Ross, 

24,19; Aug. 11, 1932, on Quercus mac- 

rocarpa, H. H. Ross, 19 ; Sept. 12, 1891, 

CyAoHart lace 

Phytocoris taxodii Knight 

Phytocoris taxodii Knight (1926g, p. 165). 

This species is allied to rufus Van Duzee, 

a species known to occur only in Florida, 

but differs from it in the longer rostrum 

and longer first antennal segment; the basal 

half of the right genital clasper of the male 

is more slender in taxodii than in rufus. 

Mace.—Length 5.10, width 1.70. Head 

width 0.94, vertex 0.26; color of head yel- 
lowish, sometimes tinged with red. Rostrum, 

length 2.50, attaining base of genital seg- 
ment. Antennae, first segment, length 1.03, 

slightly thicker at base and apex, a few 

weak, yellowish setae on basal half, yellow 

to reddish; second, 2.34, yellowish; third, 

1.30, yellowish to dusky; fourth, 1.05, 

dusky. Pronotum, length 0.80, width at base 

1.40; reddish, becoming fusco-reddish near 

base of disk; narrow area at basal margin, 

median line on collar, and area between 

calli, paler. Scutellum yellowish or tinged 
with reddish. Clothed with golden yellow 

to brown, simple pubescence sparsely inter- 

mixed with more recumbent, silvery, silky 

pubescence. Hemelytra yellowish to red- 

dish; inner apical angles of corium dark red 

to fuscous, but this dark color not extend- 

ing forward along radial vein; cuneus rose 

red, narrow area along outer margin yel- 

low; membrane fusco-brownish, veins red. 

Ventral surface and legs yellowish; hind 

femora reddish, except basal one-third, and 

with many small, yellowish spots; base of 

hind tibiae reddish. Genital claspers dis- 

tinctive, fig. 179. 
FEMALE.—Length 5.30, width 1.80. Head 

width 0.91, vertex 0.34. Antennae, first seg- 

ment, length 1.10; second, 2.40; third, 1.31; 

fourth, 1.04. Pronotum, length 0.85, width 

at base 1.49. Very similar to male in color 

and pubescence. 

Hosr PLrant.—Bald cypress (Taxodium 

distichum). 
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Known DistrizuTion. — Georgia, IIli- 

nois, Louisiana, Mississippi. 

Illinois Records.—ELIZABETHTOWN: 
on YTaxodium distichum, July 25, 1930, 

8 
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segment. Antennae, first segment, length 
1.08, pale yellowish, fusco-brownish near 

apex, dusky at base, pubescence yellowish to 

‘dusky, basal half with five or six yellowish 

DEPICTUS 

QUERCICOLA 

‘a | i , 

Bs ue S =f GAY 

TAXODI// RUBELLUS VENUS TUS 
Fig. 179.—Male genital claspers of Phytocoris, Group IV. A, left clasper, lateral aspect; 44, 

left clasper, dorsal aspect; B, right clasper, lateral aspect; C, flagellum. 

Knight & Ross, 39. HorsEsHOE LAKE: 

July 11, 1935, DeLong & Ross, 19. 

PULASKI: June 28, 1909, 2¢. 

Phytocoris infuscatus Reuter 

Phytocoris infuscatus Reuter (1909, p. 20). 

Mave.—Length 5.30, width 1.94. Head 
width 0.88, vertex 0.28; color of head yel- 

lowish, dorsal half of juga, basal half of 

lora, bucculae in part, and mark between 

bases of antennae, dark red; tylus dark red, 

two irregular, yellowish marks on basal half 

separated by small red wedge at base; front 

and vertex clothed with prominent yellow- 
ish hairs; either side of front with indica- 
tions of transverse reddish lines. Rostrum, 
length 2.70, nearly attaining base of genital 

setae; second, 2.74, uniformly yellowish; 

third, 1.49, yellowish; fourth, 1.20, yellowish 

to fuscous. Pronotum, length 0.84, width 

at base 1.50; disk yellowish to fusco-reddish, 

basal submargin darker; calli and area be- 

tween them pallid, collar yellowish, a red- 

dish patch on either side of median line, also 

an orange spot just behind inner angle of 

each callus; clothed with rather prominent 

pallid to yellowish pubescence; propleura 

pallid, a fusco-brownish line crossing lower 
extremity of coxal cleft and extending to 

near posterior margin. Scutellum pale yel- 

lowish, a reddish spot on margin on either 

side of apical half, but broad, yellowish line 

at meson. Hemelytra with emboliar mar- 

gins very slightly arcuate; reddish to fusco- 
reddish, with many more or less confluent, 
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minute white spots, basal half more fuscous 

than reddish; cuneus red, broken by small, 

translucent spots at middle. Membrane 

smoky to fusco-brownish, infuscation of 

areoles somewhat broken into small spots, 

apical half with slightly darker fuscous area 

touching margin beyond cuneus. Legs pale 

yellowish; hind femora, except basal one- 

third, black with a red cast, with many, 

small yellowish spots and larger spots on 

dorsal aspect at middle, a yellowish band 

slightly beyond middle of apical half; front 
tibiae with indistinct brownish band on 

middle and near base; hind pair with broad, 

reddish band at base. Venter yellowish to 

fuscous, darker laterally and on genital seg- 

ment. Genital claspers and flagellum dis- 
tinctive for species, fig. 179. 

FemMALE.—Length 5.50, width 2.00. Head 
width 0.91, vertex 0.39. Antennae, first 

segment, length 1.23; second, 2.94; third, 

1.55; fourth, 1.17. Pronotum, length 0.86, 

width at base 1.51. More robust than male, 

very similar in coloration, but pale area on 

apical half of corium broader, and with 

pallid and orange rays behind calli. 

Host Prant.—Hickory (Carya sp.) 

Known Distripution.—District of Co- 

lumbia, Georgia, Illinois, Iowa, Massa- 

chusetts, Mississippi, New York, North 

Carolina, Ohio, Pennsylvania. 

Illinois Records. — ILLinors: June 26, 
1892, 1 ¢. BLurr Sprincs: June 10, 1932, 

Ross & Mohr, 19. Dusors: July 3, 1909, 

19. Grrr: June 12, 1934, DeLong & Ross, 

ne Ooincy: June 15,1883, 14. 

Phytocoris olseni Knight 

Phytocoris olseni Knight (1923d, p. 647). 

Not taken in Illinois; known from Flor- 
ida, Mississippi, New Jersey, New York, 

Virginia. 

Phytocoris tibialis Reuter 

Phytocoris tibialis Reuter (1876, p. 68). 

Ma ce.—Length 5.10, width 1.90. Head 
width 0.88, vertex 0.35. Rostrum, length 

2.60, extending to sixth abdominal sternite. 
Antennae, first segment, length 1.08, yel- 
lowish, with four or five reddish brown 

marks; second, 2.38, yellowish, a distinct 

fuscous to black line on anterior aspect, 

with white annulus at base; third, 1.47, 

fuscous, pale yellowish at base; fourth, 1.30, 

fuscous. Pronotum, length 0.86, width at 
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base 1.47; greenish; disk with four longi- 
tudinal orange stripes. Hemelytra yellowish 
green to green; clavus with a rather large 

reddish blotch on middle and a smaller one 
on basal half; inner half of corium with 

reddish spots and blotches. Apex of cuneus 

and two spots on paracuneus reddish. Mem- 

brane fuscous, with irregular pale and 

translucent areas behind cuneus and ex- 

tending across middle. Legs greenish yel- 

low; front and middle tibiae with very dark 

red-brown line on dorsal aspect; hind fem- 

ora with apical half dark red brown, this 

color area broken by numerous small and 
large, yellowish spots and a distinct sub- 

apical, pale yellowish annulus. Genital 

claspers distinctive, fig. 179; right clasper 

very long. 
FEMALE.—Length 5.50, width 2.00. Head 

width 0.88, vertex 0.36. Antennae, first seg- 

ment, length 1.12; second, 2.34; third, 1.51; 

fourth, 1.35. Pronotum, length 0.86, width 

at base 1.47. Clothed with yellowish to 

fuscous, simple pubescence sparsely inter- 

mixed with yellowish, silky pubescence. Col- 

oration very similar to that of male. 
Hasits.—Breeds among weedy, herba- 

ceous plants in damp situations; Illinois 

specimens collected on mountain’ mint 

(Pycnanthemum sp.). 

Known DistriputTion.—Alabama, Con- 
necticut, District of Columbia, Florida, Illi- 

nois, lowa, Maryland, Massachusetts, 
Michigan, Minnesota, Mississippi, Missouri, 

New Jersey, New York, North Carolina, 
Ohio, Ontario, Texas, Virginia, Wisconsin. 

Illinois Records.—Forty-four males and 

23 females, taken June 22 to Oct. 2, are 

from Albion, Alto Pass, Anna, Browns, Car- 

bondale, Cave-in-Rock, Dongola, Dubois, 

East St. Louis, Elizabethtown, Gibsonia, 

Golconda, Grand Tower, Havana, Herod, 

Lawrenceville, McClure, Metropolis, Mon- 

ticello, Newton, Norris City, Olive Branch, 

Pulaski, Rosiclare, Shawneetown, Temple 

Hill, York. 

Phytocoris confluens Reuter 

Phytocoris puella var. confluens Reuter (1909, 
20). 

Mave.—Length 4.60, width 1.43. Head 

width 0.83, vertex 0.26; head chiefly bright 
red; geminate mark at base of tylus, apices 

of juga and lora, and ventral margin of 

bucculae, pallid. Rostrum, length 2.20, 
reaching sixth abdominal sternite, pale yel- 

p- 
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lowish, black at apex. Antennae, first seg- 

ment, length 1.00, reddish yellow, pubes- 
cence and spines pale yellowish; second, 

2.42, uniformly yellowish; third, 0.91, yel- 

lowish; fourth, 1.57, yellowish. Pronotum, 

length 0.70, width at base 1.00; deep red, 

becoming almost black at anterior angles 

of disk; calli fuscous and red with almost 

colorless ray or spots behind each callus, 
basal margin with a slender, light colored 

area except at basal angles; propleura deep 

red, lower margins and xyphus pallid; 

clothed with yellowish to dusky pubescence; 

disk also with yellowish, silky pubescence. 

Scutellum red, basal angles and apex pallid; 
vague, light colored, median line present. 

Sternum and pleura dark red, ostiolar peri- 

treme, and ventral margin of epimera, white. 

Hemelytra red, with many irregular, small 

to medium-sized spots; cuneus with pale 

spots on inner margin and across middle; 

hemelytra clothed with yellowish to dusky 
pubescence, intermixed with yellowish, silky 

pubescence which may be white over. light 

spots. Membrane uniformly pale smoky, 

veins red. Legs pallid to yellowish; anterior 
femora reddish yellow at apices; tibiae with 

annulations; hind femora red, pallid at 

bases, with rather numerous, small, pallid 

spots although at times these spots nearly 
obsolete; hind tibiae with small red marks 

near bases; tips of tarsi fuscous. Venter 

white beneath, latero-dorsal margin deep 

red; each sternite with small spot of red 

laterally; eighth segment and base of genital 
segment dark fusco-reddish. Genital clasp- 
ers and flagellum distinctive, fig. 179. 

FEMALE.—Length 5.50, width 2.03. Head 
width 0.90, vertex 0.34. Antennae, first seg- 

ment, length 1.25; second, 3.16; third, 1.51; 

fourth, 1.30. Pronotum, length 0.86, width 

at base 1.60. More robust than male, but 

very similar in color and pubescence. 

Hasirs.—Collected on oak (Quercus 
sp.) and red birch (Betula nigra). 
Known DistriguTion.—Connecticut, 

District of Columbia, Illinois, Kansas, 
Maryland, Massachusetts, Mississippi, New 
Jersey, New York, North Carolina, Ohio, 
Pennsylvania. 

Illinois Records. — AsHiry: Aug. 7, 
1917, 29. Doxson: June 25, 1932, Rocky 
Branch, Frison & Mohr, 1 ¢. Dvupors: Aug. 
8, 1917, 19. Farrrrecp: June 12, 1934, De- 
Long & Ross, 1 g. GaLena: June 30, 1932, 
on Quercus sp., Dozier & Mohr, 1¢@. 
GALESBURG: June 27, 1893, 14. Harris- 
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BURG: June 25, 1932, on Betula nigra, Ross, 

Dozier & Park, 2¢. Oakwoop: June 14, 

1930, 1. H.:-Frison, 19% 

Phytocoris venustus Knight 

Phytocoris venustus Knight (1923d, p. 651). 

Mave.—Length 4.50, width 1.60. Head 
width 0.86, vertex 0.28; head orange colored 

above; spot on either side of vertex and one 

at base, two spots on median line of front, 

and base of tylus, light colored; lower half 
of head pallid; base of juga, dorsal margin 

of lora, and irregular band across middle 

of tylus, bright red. Rostrum, length 2.00, 
reaching sixth abdominal sternite, yellow- 
ish, black at apex. Antennae, first segment, 

length 0.97, pale yellowish, darker at apex, 

setae pale; second, 0.80, uniformly yellow- 

ish; third, 1.34, yellowish; fourth, 1.16, yel- 

lowish. Pronotum, length 0.68, width at 

base, 1.37; pale, with two orange stripes 

behind either callus, outer stripe continued 

around callus and extending to anterior 
angle and collar; small orange spot before 

callus; collar orange red; propleura with 

red ray crossing lower half of coxal cleft, 
but not extending to posterior margin; 

clothed with moderately prominent, yellow- 
ish pubescence, this more prominent laterally 

and on scutellum and clavus. Scutellum 
orange red to deep red; basal angles and me- 

dian line more or less pale. Sternum and 

pleura pallid, red areas on mesosternum and 

metepisternum; ostiolar peritreme white. 

Hemelytra yellow, with clavus and basal 
half of corium and embolium red, but with 

many, pale yellowish spots, these spots form- 

ing a large triangular area before cuneus; 
embolium sometimes with small red flecks 

on apical half; cuneus, and part of corium 

extending beyond cuneal fracture, red; out- 

er margin of cuneus with four yellow spots, 

these sometimes almost confluent. Mem- 
brane smoky to pale fuscous, slightly paler 

on apical half, veins red, usually pale at 

apices of areoles. Legs pale to yellowish, 

fore femora with red flecks at apices; hind 

femora with netlike, bright red markings, 

these somewhat broken at middle of apical 

half by a yellowish area; hind tibiae with 

reddish spots near base. Venter yellowish, 
with red flecks along dorsal margin; genital 
claspers and flagellum distinctive for spe- 

cies, fig. 179. 
FEMALE.—Length 4.70, width 1.90; more 

robust than male, but very similar in color- 



September, 1941 

ation. Head width 0.86, vertex 0.36. An- 

tennae, first segment, length 1.04; second, 

2.47; third, 1.38; fourth, 1.17. Pronotum, 

length 0.74, width at base 1.38. More robust 
than male, but very similar in color and 
pubescence. 

Known DistrinuTion.—Alabama, Con- 

necticut, District of Columbia, Illinois, 

Maryland, New York. 

Illinois Record.—Gatesspurc: July 24, 

1892,13,69. 

Phytocoris caryae Knight 

Phytocoris caryae Knight (1923d, p. 652). 

Mave.—Length 5.30, width 1.74. Head 
yellow, width 0.93, vertex 0.28; small spot 

at dorsal margin of each eye, irregular 

large spot on either side of front, and spot 

on dorsal margin of lora, orange colored; 

front and vertex bearing prominent, pale 

hairs. Rostrum, length 2.20, reaching fifth 

abdominal segment; pale yellowish, very 

dark brown at apex. Antennae, first seg- 

ment, length 1.14, yellow, anterior aspect 

with small orange spots, largest one located 

near apex, setae pale to dusky; second, 2.46, 

uniformly pale yellow; third, 1.50, yellow; 

fourth, 1.16, yellow, dusky at apex. Prono- 

tum, length 0.81, width at base 1.44; green- 

ish yellow, with four orange stripes on disk, 

these sometimes joining at base; calli pallid, 

collar with broad orange spot located on 

either side of median line, these spots ex- 

tending posteriorly to calli; propleura with 

small orange ray behind lower half of coxal 
cleft; clothed with pale yellowish pubescence, 

a few dusky hairs at basal margin. Scutellum 
greenish yellow, an oblique orange mark on 

either side of median line. Sternum and 
pleura pale yellowish. Hemelytra pale to 
greenish yellow, mottled with brown orange ; 

darker on clavus, with many large, irregu- 

lar greenish yellow spots; apical one-fifth 

of corium nearly uniformly greenish yel- 
low; embolium with a few scattering red 
orange spots; tip of clavus with a dusky spot 

and beset with prominent black hairs; cu- 

neus yellowish and translucent, apex and 

margins flecked with reddish; a prominent, 

dull reddish spot at margin between corium 

and membrane; clothed with yellow pu- 

bescence, this darker near apex of corium; 

emboliar margins very slightly arcuate. 

Membrane nearly colorless, with pale fus- 

cous marbling, coloring darkest within are- 

oles and at middle; veins dusky yellow at 
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apices of areoles. Legs almost white to yel- 

lowish; apical halves of femora flecked with 
bright red, larger spots on posterior pair; 

tibial spines fuscous, hind pair with a small, 

reddish spot at base of each spine, although 

these spots obscure apically; tips of tarsi 

dusky. Venter pale greenish yellow; genital 
claspers and flagellum distinctive for spe- 

cies, fig. 179. 
FEMALE.—Length 5.20, width 1.90. Head 

width 0.91, vertex 0.36. Antennae, first seg- 

ment, length 1.21; second, 2.68; third, 1.51; 

fourth, 1.12. Pronotum, length 0.82, width 

at base 1.47. More robust than male, but 
very similar in color and pubescence. 

Host PLrant.—Hickory (Carya sp.). 

Known DistrisutTion. — Illinois and 

New York. 

Illinois Records.— Dusors: Aug. 8, 
1917, 1g. GavesBurG: June 24, 1892, 19 ; 

July 29, 1892, 14,49. Monricetto: June 

28, 1914, Sangamon River, 13, 19. Sa- 

VANNA: July 23, 1892, McElfresh, 19. 

Phytocoris puella Reuter 

Phytocoris puella Reuter (1876, p. 69). 

FEMALE.—Length 4.90, width 1.90. Head 

width 0.86, vertex 0.36; head pale, with 

mark on either side of collum extending upon 

collar; irregular arc either side of front, 

base of lora and dorsal half of bucculae, 

orange colored. Rostrum, length 2.26, ex- 
tending to fifth ventral segment, pale, black 
at apex. Antennae, first segment, length 

1.26, pallid, indistinctly dotted with orange 

on anterior aspect; second, 2.80, pale yel- 

lowish; third, 1.49, yellowish; fourth, 1.28, 

yellowish to dusky. Pronotum, length 0.78, 
width at base 1.40; pale, disk with four 

orange stripes, paler forms with stripes 

broken at middle; anterior angles with 

orange stripe which extends upon collar; 

propleura with orange ray crossing lower 

half of coxal cleft and extending nearly to 

posterior margin. Scutellum pale, with an 

oblique orange vitta on either side of apical 

half. Hemelytra pale, with rather uniform 

orange, netlike markings; cuneus partly 

red; hemelytra clothed with pale yellowish 
pubescence intermixed with prominent, 

white, silky pubescence. Membrane pale, 

areoles infuscated and marbled within apical 

half, veins yellowish, pale at apex of areoles. 

Legs pallid, front tibiae with two nearly 
obsolete, orange yellow bands; hind femora 

with red, netlike marks on apical half, di- 
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vided at middle of apical half by pallid an- 

nulus, fuscous hairs arising from red marks. 

Venter pallid, tinged with red near each 

spiracle. 
Mate.—Length 4.80, width 1.51. Head 

width 0.85, vertex 0.21. Antennae, first 

segment, length 1.21; second, 2.81; third, 

1.56: fourth, 1.21. Pronotum, length 0.73, 

width at base 1.25. Dorsum uniformly 

bright red, sometimes dotted with yellowish 
spots; calli pale; basal angles of pronotum 

and apex of scutellum yellowish to pale 

orange. Membrane pale smoky or nearly 

clear; areoles with rather fine, obscure, pale 

fuscous marks. Legs yellowish; apical half 

of hind femora with red, netlike markings 

and bearing fuscous to black hairs; a yellow- 

ish subapical band present; in this last re- 

spect very similar to female. Genital clasp- 

ers, fig. 179. The sexes of puella exhibit a 

greater difference in color than do other, 

closely related species of this group. 

Hasits.—Collected on oak (Quercus 

sp.) and red birch (Betula nigra). 

Known DistrisuTION.—Connecticut, 

District of Columbia, Illinois, Maryland, 

Massachusetts, Michigan, Mississippi, New 

Jersey, New York, North Carolina, Ohio, 

Pennsylvania. 

Illinois Records.—Eleven males and 20 

females, taken June 12 to October, are from 

Anna, Ashley, De Soto, Dubois, Galena, 

Galesburg, Geff, Grand Detour, Harris- 

burg, Makanda, Marshall, Oregon, Palos 

Park, Starved Rock State Park, Urbana, 

White Pines Forest State Park. Blatchley 
(19266, p. 729) records this species from 
Beverly Hills. 

Phytocoris depictus Knight 

Phytocoris depictus Knight (1923d, p. 654). 

Mave.—Length 4.10, width 1.50. Head 
width 0.78, vertex 0.27; head marked with 

orange and red as in puella Reuter. Ros- 

trum, length 1.93, reaching fifth abdominal 

sternite, yellowish, black at apex. Antennae, 

first segment, length 0.83, thickest near base 

and tapering to become more slender just 
before apex, yellowish, with a few red dots 
on anterior aspect and with seven or eight 
fuscous setae on basal half of dorsal aspect; 
second, 1.97, uniformly pale yellowish; third, 
0.96, yellowish; fourth, 0.97, yellowish. Pro- 
notum, length 0.71; width at base 1.23; pale 
testaceous and dusky; calli lighter; disk with 
four orange stripes; collar either side of 
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median line and behind eye orange colored; 
clothed with pale yellowish pubescence, this 

fuscous near basal margin and sparsely in- 

termixed with pale, silky pubescence; pro- 

pleura with red mark crossing lower half 
of coxal cleft, this mark diffused behind cleft. 

Scutellum pallid, with orange mark either 

side of median line extending obliquely to 
lateral margin. Sternum pallid, episternum 

with red mark, epimeron chiefly red, ostiolar 

peritreme white, area just above reddish. 
Hemelytra with irregular, red, netlike 
markings, these produced by thickly placed 

and more or less confluent pale spots; basal 

half of corium nearly fusco-reddish; tip of 

clavus, and spot near inner basal angle of 

cuneus, black with prominent black hairs; 

clothed with golden yellow pubescence; cen- 

tral area with a few small spots of dense, 

silvery wool; cuneus bright red and with 

many rather small, pallid spots. Membrane 

pale fuscous; areoles and central area with 

clear spots; veins pale to fuscous. Legs pale 

to yellowish; apical two-thirds of hind fem- 
ora dark red, with many large and small 

pallid spots, and an irregular, incomplete, 

pallid band at middle of apical half; a few 

black hairs arising from red area; spines 

on hind tibiae pallid, with reddish spot at 

base of each, except those spines at apex. 

Venter pale yellowish, with reddish dots on 
sides; base of genital segment fuscous; 

genital claspers and flagellum distinctive for 

species, fig. 179. 

FEMALE.—Length 5.10, width 1.77. Head 
width 0.86, vertex 0.39. Antennae, first seg- 

ment, length 1.04; second, 2.55; third, 1.21; 

fourth, 1.04. Pronotum, length 0.85, width 

at base 1.55. Larger and more robust than 
male, but very similar in coloration, al- 

though dorsum and membrane frequently — 
with broader, light-colored areas. 

Host PLant.—Bur oak (Quercus macro- 

carpa) and red oak (Q. rubra). 

Known DistriputTion.—District of Co- 
lumbia, Illinois, Minnesota, 

Ohio. 

Illinois Records.—Beverty HI ts: Aug. 

31, 1907, W. J. Gerhard, 29, rm. Cary: 

New York, — 

Aug. 27, 1905, W. J. Gerhard, 29, FM.) 

FAIRFIELD: June 12, 1934, DeLong & Ross, © 
1¢. 

Ross, 1 2’. 

oak, Ross, Dozier & Park, 1¢. 

BURG: June 15, 1932, on red oak, H. L. Do- 

zier, 1g. SHAWNEETOWN: June 23, 1936, 

DeLong & Ross, 1 ¢. 

ed Rog eee 

GisBsoniaA: Oct. 2, 1934, Frison & 

GoLconpa: June 22, 1932, on ~ 
KEITHS- © 

‘ 
% 

% 
ar 

Py 
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Phytocoris luteolus Knight 

Phytocoris luteolus Knight (1923d, p. 649). 

Known only from Alabama and Connec- 

ticut; not taken in Illinois. 

MYRMECORINI 

KEY TO GENERA 

Length of first antennal segment greater 
than width of head; scutellum not coni- 
cally produced, fig. 180; dorsum with 
filles SHORE PUDESCENCE 5 4) .i<, 6. 6 5,2 
3 eee Paraxenetus, p. 209 

Length of first antennal segment much 
less than width of head, only slightly 
greater than width of vertex; scutellum 
conically produced, fig. 181; dorsum, 
especially pronotum and_ scutellum, 
MtnIap VELCCt MANS. <2. 2624s. s 2 
IBS a Barberiella, p. 209 

Paraxenetus Reuter 

Paraxenetus guttulatus (Uhler) 

Eucerocoris guttulatus Uhler (1887d, p. 150). 

Mare.—Fig. 180. Length 6.40, width at 
base of cuneus, 1.33. Head width 1.00, ver- 

tex 0.27; sulcus on median line of vertex. 

Rostrum, length 2.42, extending slightly be- 

yond posterior coxae or to second abdomi- 

nal sternite. Antennae, first segment, length 

1.46; second, 3.45; third, 2.85; fourth, 0.86; 

all segments slender, of nearly equal thick- 

ness, three basal ones yellowish to dusky 

brown, last segment reddish brown. Prono- 

tum, length 0.95, width at base 1.34. Em- 
boliar margins strongly sulcate, or medially 

coarctate. General color  fusco-grayish, 

tinged with fulvous, sometimes fulvous areas 

broad; cuneus, veins of membrane, and 

calli, fulvous to reddish; femora frequently 

fusco-reddish. Body clothed with recum- 

bent, fine yellowish pubescence, femora 

rather sparsely set with long pilose hairs, 

these hairs longest on posterior pair. 

FemMALE.—Length 6.80, width 1.51. Head 
width 1.08, vertex 0.39. Antennae, first seg- 

ment, length 1.51; second, 3.30; third, 2.94; 

fourth, 0.86. Pronotum, length 1.08, width 

at base 1.56. Very similar to male in form 
and coloration. 

Host PLrant.—Grape vines (Vitis sp.) ; 
one specimen collected in Illinois on walnut 

(Juglans nigra). 
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Known DistriBpuTION.—District of Co- 

lumbia, Illinois, Indiana, Iowa, Maryland, 

Mississippi, Missouri, New Jersey, New 
York, Pennsylvania, Texas, Virginia. 

Illinois Records.—Co.iinsviL_E: Aug. 

14, 1899, McElfresh, 1 9. DANVILLE: June 

16, 1930, Frison & Hottes, 19. Dusots: 

Fig. 180.— Paraxenetus guttulatus, o. 

July 3, 1909, 1 ¢. Grarrton: July 20, 1932, 
on Juglans nigra, Ross & Dozier, 1g. Ha- 

vANA: Aug. 15, 1907, Devil’s Hole, 29. 

Heron: July 24, 1930, Knight & Ross, 1 @. 

Quincy: Aug. 8, 1889, 3 9 ; Aug. 11, 1889, 
1¢. 

Barberiella Poppius 

Barberiella apicalis Knight 

Barberiella apicalis Knight (1923d, p. 657). 

This species, fig. 181, is more closely re- 
lated to Fiebrigiella silvestri Poppius, de- 

scribed from Brazil, than to Barberiella 

formicoides Poppius, but differs from the 

former, at least, in the longer first antennal 

segment and in the shining, brownish and 
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translucent apical area of the corium and 

embolium. The members of this genus are 
good ant mimics, and in their general aspect 

are very suggestive of the large species of 

Pilophorus. 

Mave.—Length 5.00, width 1.60. Head 
width 1.14, vertex 0.43; head almost verti- 

cal; vertex and base of front distinctly im- 
pressed along median line but not grooved; 

head very dark brown, clothed with pale 
pubescence, this more prominent on front. 

Rostrum, length 1.99, reaching bases of hind 
coxae, dark brown. Antennae, first segment, 
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above ostiole. Hemelytra with emboliar 
margins strongly constricted at middle, disk 

nearly flat; cuneus strongly declivitous; 

clothed with moderately sparse, golden yel- 
low pubescence interspersed with more 

nearly erect fine hairs, these more prominent 

on clavus; clavus dull fusco-brownish, a tri- 

angular pruinose field extending upon mid- 

dle from corium; corium fuscous on basal 

half; a transverse pallid spot at middle; 

behind this a dark fusco-brownish area ex- 
tending as far as a line drawn transversely 

through tip of clavus; apical area chiefly 

Fig. 181.— Barberiella apicalis, 9. 

length 0.52, dark brown, with fine and 

dense pubescence and with two or three 

larger, erect hairs near apex, length of these 
less than thickness of segment; second, 2.03, 

cylindrical, slightly thicker than first seg- 

ment, more slender near base, dark brown, 

with fine, dense pubescence; third, 1.11, 

slender, dark brown; fourth, 0.68, dark 

brown. Pronotum, length 1.24, width at base 

1.59; anterior angles 0.84, anterior one-third 

nearly cylindrical to a point just behind 
calli, from thence flaring to posterior mar- 

gin, but margin nearly a straight line; disk 

strongly convex; calli much reduced and 

with two impressed points between; very 

dark brown, darker anteriorly; surface 

leathery with pale pubescence and sparsely 

interspersed with erect, pilose hairs. Scutel- 

lum conically produced; point bent over and 

directed to the rear, fig. 181; sparsely set 

with long, pilose hairs; much of mesoscutum 

exposed, sloping downward to base of scu- 

tellum from which it is not distinctly sep- 
arated; dark brown, moderately shining. 
Sternum and pleura dark brown; posterior 

half of epimeron white; ostiolar peritreme 
dark brown, with a protuberant point just 

pale brownish, somewhat translucent and 

shining, pruinose bordering the transverse 

dark band; cuneus uniformly brownish and 
translucent; membrane uniformly fusco- 

brownish, veins slightly darker. Legs uni- 

formly dark brown, hind coxae with a pale 

or yellowish, opaque spot at antero-lateral 

angle; femora with coarse, leathery surface, 

sparsely clothed with erect, pale hairs; hind 

tibiae compressed, strongly curved, beset 

with yellow, spinelike hairs; tarsi fuscous, 

brownish at base. Venter black with a tinge 

of brown, moderately shining; strongly con- 
stricted at base, a pale mark on side just 

beneath that of corium; venter sparsely set 

with erect, pale hairs. 

FEMALE.—Length 5.50, width before base 
of cuneus 1.59. Very similar to male in 
form and coloration; abdomen broader at 

apex. Head width 1.32, vertex 0.58. Anten- 

nae, first segment, length 0.54; second, 2.10, 
slender on basal half, clavate at apex (0.11 

thick), exceeding thickness of first segment. 

Known Distripution.—lIllinois, Missis- 

sippi, New York, North Carolina. 

Illinois Record.—SHAWNEETOWN: June 

27, 1936, DeLong & Mohr, 19. 



HOST LIST 

Most species of Miridae are restricted to a 
single host plant or to a few closely related plants. 
Notable exceptions include the tarnished plant 
bug, Lygus oblineatus (Say), which may be found 
on almost any plant, and Plagiognathus politus 
Uhler, which occurs on a great many herbaceous 
plants. Both are so common and so diverse in 
their feeding habits that, to prevent repetition, 
neither is included under the various hosts in the 
following list. A number of mirids are predacious, 
but are associated with definite species of plants; 
in this list such mirids are indicated by an asterisk 
(*). Other species are possibly or probably pre- 

Acer negundo 
tParacalocoris scrupeus (Say), 177 
Plagiognathus negundinis Knight, 33 

Acer rubrum 
Coccobaphes sanguinareus Uhler, 138 
Neolygus vitticollis (Reuter), 162 

Acer saccharinum 
Neolygus vitticollis (Reuter), 162 

Acer saccharum 
Coccobaphes sanguinareus Uhler, 139 
Microphylellus elongatus Knight, 42 
Neolygus hirticulus (Van Duzee), 163 
Neolygus vitticollis (Reuter), 162 

1Phytocoris corticevivens (Knight), 186 
Acer spicatum 

Neolygus belfragii (Reuter), 162 
Acer sp. 

*Deraeocoris nebulosus (Uhler), 67 
tDiaphnidia pellucida Uhler, 92 
*Phytocoris conspurcatus Knight, 188 

Achillea millefolium 
Lopidea heidemanni Knight, 88 

Achillea sp. 
tAdelphocoris rapidus (Say), 174 

Agropyron repens 
Capsus ater (Linnaeus), 138 

Alder; see 4/nus 
Alder, smooth; see 4/nus rugosa 
Alder, speckled; see 4/nus incana 
Alfalfa; see Medicago sativa 
Allium canadense 

Labopidea allii Knight, 105 
Allium cepa 

Labopidea ainsliei Knight, 105 
Labopidea allii Knight, 105 

Allium cernuum 
Labopidea ainsliei Knight, 105 
Labopidea allii Knight, 105 

Alnus incana 
{Deraeocoris alnicola Knight, 70 
Neolygus alni Knight, 157 

Alnus rugosa 
*Ceratocapsus decurvatus Knight, 116 
Ceratocapsus incisus Knight, 113 
Ceratocapsus modestus (Uhler), 111 

*Deraeocoris poecilus (McAtee), 67 
Neolygus clavigenitalis Knight, 163 

*Mirid predacious, but associated with the plant under 
which it is listed. ; 

Mirid possibly or probably predacious, but associated 
with the plant under which it is listed. ’ 

tMirid probably associated with the plant under which 
it is listed, but exact relationship of plant and mirid not 
demonstrated. 

dacious, at least in part, but are associated with 
definite plants; these are indicated by a dagger (T). 
Still other species have been collected on particular 
species of plants in sufficient numbers to make it 
probable that those plants are the food plants of 
the mirids, but the exact relationship existing 
between the mirids and the plants under which 
they are listed has not been demonstrated. Such 
species are indicated by a double dagger ({). In 
species of Miridae not indicated by asterisk or 
dagger, the host relationship of the mirid and the 
plant species under which it is listed has been 
definitely established. 

Psallus alnicola Douglas and Scott, 44 
Psallus fuscatus Knight, 44 

Alnus sp. 
{Deraeocoris borealis (Van Duzee), 71 
{Diaphnidia pellucida Uhler, 92 
tPlagiognathus similis Knight, 37 

Althaea rosea 
Melanotrichus althaeae (Hussey), 96 

Ambrosia trifida 
Lygus plagiatus Uhler, 153 

Ambrosia sp. 
Chlamydatus associatus (Uhler), 25 
Chlamydatus suavis (Reuter), 26 
Ilnacora malina (Uhler), 83 
tPlagiognathus blatchleyi Reuter, 35 
Plagiognathus nigronitens Knight, 30 
Plagiognathus politus Uhler, 29 
Reuteroscopus ornatus (Reuter), 48 
Reuteroscopus sulphureus (Reuter), 49 

Amorpha canescens 
Lopidea instabilis (Reuter), 91 
Psallus amorphae Knight, 44 

Amorpha fruticosa 
Lopidea amorphae Knight, 90 
Psallus amorphae Knight, 44 

Anthemts cotula 
Polymerus basalis (Reuter), 167 

Apium graveolens 
Lygus campestris (Linnaeus), 154 

Apple; see Pyrus malus 
Arbor vitae; see Thuja occidentalis 
Arrow-wood; see Viburnum 
Artemisia canadensis 

Lygus atritibialis Knight, 152 
Psallus bakeri (Bergroth), 45 

Artemisia sp. 
Psallus bakeri (Bergroth), 45 

Artichoke; see Helianthus tuberosus 
Arundinartia tecta 

*Phytocoris arundinicola Knight, 198 
Asclepias sp. 

t//nacora divisa Reuter, 83 
Macrolophus brevicornis Knight, 55 

Ash; see Fraxinus 
Ash, black; see Fraxinus nigra 
Ash, red; see Fraxinus pennsylvanica 
Ash, white; see Fraxinus americana 
Aspen, American; see Popu/us tremuloia 
Aspidium spinulosum 

Monalocoris filicis (Linnaeus), 58 
Aster, golden; see Chrysopsis 
Aster macrophyllus 

Microphylellus nigricornis Knight, 41 

[ 211] 
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Aster, New England; see 4ster novae-angliae 

Aster novae-angliae 
Macrotylus amoenus Reuter, 51 

Aster, prairie; see Aster sericeus 
Aster sericeus 

Psallus astericola Knight, 45 
Aster umbellatus 

Polymerus opacus Knight, 170 
Aster undulatus 

Macrotylus sexguttatus (Provancher), 51 

Aster sp. 
Dicyphus discrepans Knight, 54 
Plagiognathus cuneatus Knight, 34 

Avena sativa 
Trigonotylus ruficornis (Geoffroy), 130 

Balm of Gilead; see Populus candicans 
Basswood; see Tilia americana 
Bean; see Phaseolus 
Bedstraw; see Galium aparine 
Bedstraw, northern; see Galium boreale 
Beech; see Fagus 
Beech, blue; see Carpinus caroliniana 
Beech, water; see Carpinus caroliniana 
Beet, cultivated; see Beta vulgaris 
Beet, sugar; see Beta vulgaris 
Beta vulgaris 

tChlamydatus associatus (Uhler), 25 
Betula lutea 

+Deraeocoris betulae Knight, 70 
Neolygus fagi Knight, 161 
Orthotylus necopinus Van Duzee, 103 

Betula nigra 
tCeratocapsus pumilus (Uhler), 112 
*Deraeocoris poecilus (McAtee), 67 
tLopidea media (Say), 89 
tPhytocoris confluens Reuter, 205 
tPhytocoris puella Reuter, 207 
tPlagiognathus atricornis Knight, 35 
Plagiognathus similis Knight, 37 

Betula pumila 
Psallus parshleyi Knight, 44 

Betula sp. 
tPlagiognathus politus Uhler, 29 

Birch; see Betula 
Birch, red; see Betula nigra 
Birch, yellow; see Betula lutea 
Blackberry; see Rubus 
Bladder nut, American; see Staphylea trifolia 
Bluegrass; see Poa pratensis 
Bluegrass, Canada; see Poa compressa 
Box elder; see deer negundo 
Brassica nigra 

Campylomma verbasci (Meyer), 25 
Bromus inermis 

Capsus simulans (Stal), 138 
Burning bush; see Evonymus atropurpureus 
Butternut; see Fuglans cinerea 
Buttonbush; see Cephalanthus occidentalis 
Calamagrostis canadensis 

Collaria metlleurii Provancher, 126 
Cane, switch; see Arundinaria tecta 
Carex vesicaria 

Teratocoris paludum J. Sahlberg, 128 
Carex sp. 

Teratocoris discolor Uhler, 128 
Carpinus caroliniana 

Ceratocapsus incisus Knight, 113 
Neolygus carpini, Knight, 164 
Neolygus johnsoni Knight, 162 

*Phytocoris canadensis Van Duzee, 193 
*Phytocoris erectus Van Duzee, 199 
+Phytocoris lacunosus Knight, 197 

Reuteria fuscicornis Knight, 94 
Carya illinoensis 

Neolygus caryae Knight, 161 
Orthotylus ramus Knight, 100 

+Phytocoris albifacies Knight, 186 
Plagiognathus caryae Knight, 38 

Carya ovata 
Neolygus caryae Knight, 161 
tNeolygus quercalbae Knight, 160 
Plagiognathus caryae Knight, 38 

Carya sp. 
Ceratocapsus fasciatus (Uhler), 109 

+Ceratocapsus nigellus Knight, 111 
+Deraeocoris grandis (Uhler), 71 
{Eustictus venatorius Van Duzee, 66 
{Microphylellus modestus Reuter, 41 
Orthotylus ramus Knight, 100 

tParacalocoris scrupeus (Say), 177 
Phytocoris caryae Knight, 207 
Phytocoris infuscatus Reuter, 204 
Phytocoris onustus Van Duzee, 194 
Plagiognathus dispar Knight, 39 

tPlagiognathus politus Uhler, 29 
Castanea sp. 

Neolygus hirticulus (Van Duzee), 63 
Neolygus omnivagus Knight, 163 

Caulophyllum thalictroides 
Horcias dislocatus (Say), 173 

Cedar, red; see uniperus virginiana 
Celery; see Apium graveolens 
Celtis occidentalis 

Paracalocoris celtidis Knight, 179 
Cephalanthus occidentalis 

Neurocolpus nubilus (Say), 182 
* Phytocoris canadensis Van Duzee, 193 

Chenopodium album 
Melanotrichus flavosparsus (Sahlberg), 96 
tReuteroscopus ornatus (Reuter), 48 
tReuteroscopus sulphureus (Reuter), 49 

Chestnut; see Castanea 
Chrysanthemum leucanthemum 

Plagiognathus chrysanthemi (Wolff), 31 
Chrysanthemum sp. 

tLopidea confluenta (Say), 87 
tPolymerus basalis (Reuter), 167 
tPsallus seriatus (Reuter), 45 

Chrysopsis villosa 
Polymerus chrysopsis Knight, 171 

Clematis virginiana 
Halticus intermedius Uhler, 77 

Clover; see Trifolium, Melilotus 
Clover, prairie; see Petalostemum purpureum 
Clover, red; see Trifolium pratense 
Clover, sweet; see Me/ilotus 
Clover, white; see Trifolium repens 
Cocklebur; see Xanthium 
Coltsfoot; see Tussilago farfara 
Conium maculatum 

Lygus campestris (Linnaeus), 154 
Coralberry; see Symphoricarpos orbiculatus 
Coreopsis sp. 

tPolymerus basalis (Reuter), 167 
Cornus alternifolia 

Neolygus communis Knight, 159 
Cornus amomum 

Plagiognathus cornicola Knight, 38 
Cornus paniculata 

Neolygus communis Knight, 159 
Cornus stolonifera 

Neolygus communis Knight, 159 
Cornus stricta 

Plagiognathus cornicola Knight, 38 

V ol.,225 Ariel 

Sab 
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Cornus sp. 
Neolygus omnivagus Knight, 163 

tParacalocoris scrupeus (Say), 177 
Corylus americana 

Microphylellus longirostris Knight, 42 
tMicrophylellus modestus Reuter, 41 

Corylus sp. 
tCeratocapsus pilosulus Knight, 109 
tLopidea media (Say), 89 
tPlagiognathus politus Uhler, 29 

Cotton; see Gossypium herbaceum 
Cottonwood; see Populus 
Crabapple; see Pyrus coronaria 
Cranberry; see Vaccinium 
Crataegus mollis 

tMicrophylellus modestus Reuter, 41 
Crataegus punctata 

Orthotylus serus Van Duzee, 102 
Crataegus tomentosa 

Orthotylus serus Van Duzee, 102 
Crataegus sp. 

*Deraeocoris fasciolus Knight, 70 
{Deraeocoris quercicola Knight, 71 
Diaphnidia pellucida Uhler, 92 
Heterocordylus malinus Reuter, 107 
Lygidea mendax Reuter, 146 
Neolygus univittatus Knight, 160 
Paracalocoris pallidulus McAtee, 178 
Paracalocoris scrupeus (Say), 177 
Plagiognathus dispar Knight, 39 

Croton capitatus 
Psallus seriatus (Reuter), 45 

Croton texensts 
Psallus seriatus (Reuter), 45 

Croton sp. 
Psallus seriatus (Reuter), 45 

Cudweed; see Gnaphalium uliginosum 
Cup plant; see Si/phium perfoliatum 
Currant; see Rives 
Cydonia oblonga 

Lygidea mendax Reuter, 146 
Cynodon dactylon 

Trigonotylus brevipes Jakovlev, 129 
Cypress, bald; see Taxodium distichum 
Dactylis glomerata 

Stenotus binotatus (Fabricius), 175 
Daisy; see Chrysanthemum 
Daisy, oxeye; see Chrysanthemum leucanthemum 
Dock, see Rumex 
Dog fennel; see Anthemis cotula 
Dogwood; see Cornus 
Elder; see Sambucus 
Elm; see U/mus 
Elm, American; see U/mus americana 
Erigeron canadensis 

Lygus apicalis Fieber, 154 
Erigeron sp. 

tLygus plagiatus Uhler, 153 
Euphorbia adenoptera 

Semium hirtum Reuter, 75 
Euphorbia humistrata 

Semium hirtum Reuter, 75 
Evonymus atropurpureus 

Paracalocoris evonymi Knight, 178 
Fagus grandifolia 

Neolygus fagi Knight, 161 
Fagus sp. 

Neolygus hirticulus (Van Duzee), 163 
Fern, cinnamon; see Osmunda cinnamonea 
Fern, shield, see Aspidium spinulosum 
Ferns (undifferentiated) 

Ceratocapsus setosus Reuter, 115 
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Figwort, see Scrophularia leporella 
Fleabane; see Erigeron 
Foxglove, false; see Gerardia pedicularia 
Fraxinus americana 

Neoborus amoenus (Reuter), 140 
Neoborus canadensis (Van Duzee), 141 
Neoborus geminus (Say), 140 
Neoborus glaber Knight, 140 
Neoborus palmeri Reuter, 141 
Neoborus pubescens Knight, 141 
Neoborus rufusculus Knight, 143 
Neoborus vittiscutis Knight, 143 
Tropidosteptes cardinalis Uhler, 139 
Xenoborus pettiti (Reuter), 145 

Fraxinus nigra 
Xenoborus commissuralis Reuter, 144 
Xenoborus neglectus Knight, 144 
Xenoborus plagifer (Reuter), 144 

Fraxinus pennsylvanica 
Neoborus amoenus (Reuter), 140 

Fraxinus sp. 
tLopidea media (Say), 89 
Neoborus spp., 139 
Neolygus hirticulus (Van Duzee), 163 
tPlagiognathus dispar Knight, 39 
Pseudoxenetus scutellatus (Uhler), 118 
Xenoborus spp., 143 

Gale, sweet; see Myrica gale 
Galium aparine 

Criocoris saliens (Reuter), 49 
tLopidea heidemanni Knight, 88 
Polymerus proximus Knight, 168 

Galium boreale 
Polymerus unifasciatus (Fabricius), 167 

Garlic, wild; see d//ium canadense 
Geranium maculatum 

Horctas dislocatus (Say), 173 
Gerardia pedicularia 

Macrolophus separatus (Uhler), 55 
Gleditsia triacanthos 

tLopidea heidemanni Knight, 88 
Lopidea incurva Knight, 88 
Neolygus tinctus Knight, 157 
Paracalocoris gleditsiae Knight, 180 
Pilophorus walshii Uhler, 123 
Plagiognathus delicatus (Uhler), 37 
Plagiognathus gleditsiae Knight, 37 

Gnaphalium uliginosum 
Melanotrichus catulus (Van Duzee), 97 

Goldenrod; see Solidago 
Gooseberry; see Rides 
Gooseberry, prickly; see Rises cynosbati 
Goosegrass; see Ga/ium aparine 
Gossypium herbaceum 

Lygus hesperus Knight, 151 
Psallus seriatus (Reuter), 46 

Grape; see Vitis 
Grape, muscadine; see Vitis rotundifolia 
Grass, Bermuda; see Cynodon dactylon 
Grass, bluejoint; see Ca/amagrostis canadensis 
Grass, brome; see Bromus inermis 
Grass, couch; see dgropyron repens 
Grass, orchard; see Dactylis glomerata 
Grass, panic; see Panicum huachucae 
Grass, quack; see 4gropyron repens 
Grass, slough; see Spartina michauxtana 
Grasses (undifferentiated) 

Capsus ater (Linnaeus), 138 
Collaria meilleurii Provancher, 126 
Collaria oculata (Reuter), 127 
Miris dolabratus (Linnaeus), 127 
Stenodema trispinosum Reuter, 130 
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Stenodema vicinum (Provancher), 130 
Trigonotylus ruficornis (Geoffroy), 130 

Gum, black; see Nyssa sylvatica 
Gum, sour; see Vyssa 
Gymnocladus dioica 

tNeurocolpus nubilus (Say), 182 
Hackberry; see Celtis occidentalis 
Hamamelis virginiana 

Diaphnidia capitata Van Duzee, 92 
Lopidea reuteri Knight, 91 

Hamulus japonicus 
Paracalocoris hawleyi Knight, 178 

Hawthorn; see Crataegus 
Hazelnut; see Cory/us 
Helianthus tuberosus 

I/nacora stalii Reuter, 84 
tPolymerus basalis (Reuter), 167 

Helianthus sp. 
Ilnacora stalii Reuter, 84 

{Me/lanotrichus- favosparsus (Sahlberg), 96 
Plagiognathus nigronitens Knight, 30 

Hemlock; see Tsuga canadensis 
Hemlock, poison; see Conium maculatum 
Heracleum lanatum 

tLygus campestris (Linnaeus), 154 
Hickory; see Carya 
Hollyhock; see 4/thaea rosea 
Hop tree; see Prelea trifoliata 
Hops; see Hamulus japonicus 
Hornbeam, American; see Carpinus caroliniana 
Hornbeam, hop; see Ostrya virginiana 
Horseweed; see Ambrosia trifida 
Tlex verticillata 

Neolygus communis Knight, 159 
Impatiens biflora 

Lygus pabulinus (Linnaeus), 153 
Indigo, false; see Amorpha fruticosa 
Fuglans cinerea 

Plagiognathus albatus (Van Duzee), 36 
Plagiognathus repletus Knight, 38 

Fuglans nigra 
tCeratocapsus uniformis Knight, 113 
tDiaphnidia pellucida Uhler, 92 
*Phytocoris conspurcatus Knight, 188 
Plagiognathus albatus (Van Duzee), 36 
Plagiognathus punctatipes Knight, 39 
Plagiognathus repletus Knight, 38 

Funcus dudleyi 
Lopus decolor (Fallen), 51 

Funcus sp. 
Lopus decolor (Fallen), 51 
Mimoceps insignis Uhler, 125 

Juniperus virginiana 
Dichrooscytus tinctipennis Knight, 165 
Dichrooscytus viridicans Knight, 165 
Parthenicus juniperi (Heidemann), 76 
Phytocoris junipericola Knight, 201 
| Pilophorus juniperi Knight, 123 

Kentucky coffee tree; see Gymnocladus dioica 
Lamb’s quarter; see Chenopodium album 
Larch; see Larix laricina 
Larix laricina 

{Deraeocoris laricicola Knight, 73 
{Pilophorus uhleri Knight, 122 
Plagiognathus laricicola Knight, 39 

Lathyrus venosus 
Lopidea lathyri Knight, 91 

Lead plant; see Amorpha canescens 
Leafcup; see Polymnia canadensis 
Linden; see Tilia americana 
Locust; see Robinia pseudoacacia, Gleditsia tri- 

acanthos 
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Locust, black; see Robinia pseudoacacia 
Locust, honey; see Gleditsia triacanthos 
Loosestrife; see Lysimachia quadrifolia 
Lycopersicon esculentum 

Cyrtopeltis varians (Distant), 53 
Lysimachia quadrifolia 

Polymerus punctipes Knight, 169 
Mallow; see Ma/va rotundifolia 
Malova rotundifolia 

Melanotrichus althaeae (Hussey), 96 
Maple; see dcer 
Maple, mountain; see Acer spicatum 
Maple, red; see Acer rubrum 
Maple, silver; see Acer saccharinum 
Maple, sugar; see Acer saccharum 
Meadow-sweet; see Spiraea salicifolia 
Medicago sativa 

Adelphocoris lineolatus (Goeze), 175 
Lygus elisus Van Duzee, 152 
Lygus hesperus Knight, 151 

Melilotus sp. 
Adelphocoris lineolatus (Goeze), 175 
Adelphocoris rapidus (Say), 174 

Milkweed; see Asclepias sp. 
Mint, horse; see Monarda punctata 
Mint, mountain; see Pycnanthemum sp. 
Monarda punctata 

tPsallus seriatus (Reuter), 45 
Mullein; see Verbascum 
Mustard, black; see Brassica nigra 
Myrica gale 

Plagiognathus flavicornis Knight, 30 
Nannyberry, see Viburnum lentago 
Nyssa sylvatica 

Lepidopsallus nyssae Johnston, 48 
Nyssa sp. 

Neolygus nyssae Knight, 164 
Oak; see Quercus 
Oak, blackjack; see Quercus marilandica 
Oak, bur; see Quercus macrocarpa 
Oak, live; see Quercus virginiana 
Oak, post; see Quercus stellata 
Oak, red; see Quercus rubra 
Oak, scarlet; see Quercus coccinea 
Oak, white; see Quercus alba 
Oak, yellow; see Quercus muhlenbergii 
Oats; see Avena sativa 
Onion, cultivated; see A//ium cepa 
Onion, wild; see A//ium cernuum 
Osmunda cinnamonea 

Monalocoris filicis (Linnaeus), 58 
Ostrya virginiana 

tCeratocapsus pilosulus Knight, 109 
Diaphnidia pellucida Uhler, 92 
Neolygus ostryae Knight, 164 
Reuteria fuscicornis Knight, 94 

Panicum huachucae 
Collaria oculata (Reuter), 127 

Papoose root; see Caulophyllum thalictroides 
Parsnip; see Pastinaca sativa 
Parsnip, cow; see Heracleum lanatum 
Pastinaca sativa 

tLygus campestris (Linnaeus), 154 
Pea, hoary; see Tephrosia sp. 
Peach; see Prunus persica 
Pear; see Pyrus communis 
Pecan; see Carya illinoensis 
Petalostemum purpureum 

Lopidea minor Knight, 88 
Phaseolus sp. 

Halticus bracteatus (Say), 77 
Lygus elisus Van Duzee, 152 
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Lygus hesperus Knight, 151 
LOpistheuria clandestina Van Duzee, 131 

Phleum pratense 
Capsus ater (Linnaeus), 138 
Miris dolabratus (Linnaeus), 127 

tStenotus binotatus (Fabricius), 175 
Phlox sp. 

tLopidea confluenta (Say), 87 
Lopidea davisi Knight, 87 

Picea excelsa 
tPhytocoris buenoi Knight, 197 

Picea mariana 
Plagiognathus suffuscipennis Knight, 40 

Picea sp. 
Psallus piceicola Knight, 44 

Pine; see Pinus 
Pine, Austrian; see Pinus nigra var. austriaca 
Pine, pitch; see Pinus rigida 
Pine, red; see Pinus resinosa 
Pine, Scotch; see Pinus sylvestris 
Pine, scrub; see Pinus virginiana 
Pine, Virginia; see Pinus virginiana 
Pine, white; see Pinus strobus 
Pine, yellow, see Pinus echinata 
Pinus echinata 

tEustictus filicornis (Walker), 66 
Pinus nigra var. austriaca 

Alepidia gracilis (Uhler), 119 
Pinus resinosa 

Alepidia gracilis (Uhler), 119 
Dichrooscytus suspectus Reuter, 166 
Phytocoris pinicola Knight, 201 

*Pilophorus vanduzeei Knight, 120 
Pinus rigida 

Phytocoris uniformis Knight, 201 
Pinus strobus 

{Deraeocoris nubilus Knight, 69 
*Deraeocoris pinicola Knight, 73 
Phytocoris diversus Knight, 200 
Phytocoris fulous Knight, 201 

{Pilophorus strobicola Knight, 122 
Platylygus luridus (Reuter), 147 
Psallus strobicola Knight, 45 

Pinus sylvestris 
Alepidia gracilis (Uhler), 119 
Dichrooscytus rufipennis (Fallen), 166 
Phytocoris pinicola Knight, 201 

{Pilophorus strobicola Knight, 122 
+Pilophorus uhleri Knight, 122 
*Pilophorus vanduzeei Knight, 120 

Pinus virginiana 
Alepidiella heidemanni Poppius, 119 

{Deraeocoris nigritulus Knight, 73 
Dichrooscytus suspectus Reuter, 166 
Phytocoris conspersipes Reuter, 201 
Phytocoris mundus Reuter, 201 
Pilophorus amoenus Uhler, 122 
Pilophorus laetus Van Duzee, 121 

Pinus sp. 
Deraeocoris albigulus Knight, 73 
tLargidea grossa Van Duzee, 63 
Phytocoris angustifrons Knight, 201 

Plantago aristata 
tLepidopsallus rubidus (Uhler), 47 
tPolymerus basalis (Reuter), 167 

Plantago lanceolata 
Halticus bracteatus (Say), 77 

Plantain; see Plantago aristata 
Platanus occidentalis 

Plagiognathus albatus (Van Duzee), 36 
Reuteria platani Knight, 95 

Poa compressa 
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Capsus ater (Linnaeus), 138 
Poa pratensis 

Miris dolabratus (Linnaeus), 127 
Polygonum muhlenbergii 

}Deraeocoris histrio (Reuter), 69 
Polygonum sp. 

tGarganus fusiformis (Say), 181 
tLygus plagiatus Uhler, 153 

Polymnia canadensis 
Dicyphus gracilentus Parshley, 54 
Lopidea confiluenta (Say), 87 
Macrolophus tenuicornis Blatchley, 56 
Plagiognathus albifacies Knight, 35 

Polymnia uvedalia 
Lopidea confluenta (Say), 87 

Polymnia sp. 
Macrolophus separatus (Uhler), 55 

Poplar; see Populus 
Poplar, balsam; see Populus balsamtfera 
Populus balsamifera 

Lopidea cuneata Van Duzee, 89 
Orthotylus knighti Van Duzee, 102 

Populus candicans 
Orthotylus knighti Van Duzee, 102 

Populus deltoides 
tDiaphnidia pellucida Uhler, 92 
Lopidea cuneata Van Duzee, 89 
Neolygus hirticulus (Van Duzee), 163 
tNeurocolpus nubilus (Say), 182 

Populus tremuloides 
tEustictus necopinus Knight, 66 
Orthotylus candidatus Van Duzee, 102 

Populus sp. 
Neoborus populi Knight, 142 

Potato; see Solanum tuberosum 
Prunus persica 

Neolygus caryae Knight, 162 
tNeolygus quercalbae Knight, 160 

Psedera quinquefolia 
Paracalocoris castus McAtee, 178 

Psedera sp. 
Neolygus hirticulus (Van Duzee), 163 

Ptelea trifoliata 
tParacalocoris scrupeus (Say), 177 

Pycnanthemum sp. 
tPhytocoris tibialis Reuter, 205 

Pyrus communis 
Neolygus communis Knight, 159 

*Phytocoris conspurcatus Knight, 188 
Pyrus coronaria 

Lygidea mendax Reuter, 146 
Pyrus malus 

Campylomma verbasci (Meyer), 25 
*Deraeocoris fasciolus Knight, 70 
Diaphnidia pellucida Uhler, 92 

*Eurychilopterella luridula Reuter, 73 
Heterocordylus malinus Reuter, 107 
Lygidea mendax Reuter, 146 
Paracalocoris pallidulus McAtee, 178 

*Phytocoris breviusculus Reuter, 190 
*Phytocoris conspurcatus Knight, 188 
*Phytocoris neglectus Knight, 194 
Plagiognathus politus Uhler, 29 

Quercus alba 
+Deraeocoris quercicola Knight, 71 
Diaphnidia provancheri (Burque), 92 
Microphylellus maculipennis Knight, 41 

+Microphylellus modestus Reuter, 41 
Neolygus geneseensis Knight, 159 
Neolygus omnivagus Knight, 163 
Neolygus quercalbae Knight, 160 
Neolygus semivittatus Knight, 163 
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tPeritropis husseyi Knight, 62 
Pseudoxenetus regalis (Uhler), 119 
Pseudoxenetus scutellatus (Uhler), 119 

Quercus coccinea 
Neolygus omnivagus Knight, 163 

Quercus macrocarpa 
tCeratocapsus pilosulus Knight, 109 
*Deraeocoris nebulosus (Uhler), 67 
+Deraeocoris quercicola Knight, 72 
tHyaliodes brevis Knight, 58 
Phytocoris depictus Knight, 208 
Phytocoris quercicola Knight, 203 
+Phytocoris sulcatus Knight, 190 
Plagiognathus nigrolineatus Knight, 35 
Reuteria querci Knight, 95 

Quercus marilandica 
{Pseudoxenetus regalis (Uhler), 119 

Quercus muhlenbergii 
Pseudoxenetus scutellatus (Uhler), 118 

Quercus rubra 
Neolygus omnivagus Knight, 163 
Phytocoris depictus Knight, 208 
tPseudoxenetus regalis (Uhler), 119 
Pseudoxenetus scutellatus (Uhler), 118 

Quercus stellata 
Lepidopsallus miniatus Knight, 48 
Neocapsus cuneatus Distant, 147 
Neolygus geneseensis Knight, 159 

Quercus virginiana 
Pseudoxenetus regalis (Uhler), 119 

Quercus sp. 
Ceratocapsus modestus (Uhler), 111 

{Deraeocoris sayi (Reuter), 73 
{Diaphnidia pellucida Uhler, 92 
tPhytocoris confiuens Reuter, 205 
tPhytocoris puella Reuter, 207 
}Pilophorus clavatus (Linnaeus), 124 
Plagiognathus guttulosus (Reuter), 40 

tPlagiognathus politus Uhler, 29 
Quince; see Cydonia oblonga 
Ragweed; see Ambrosia 
Ragweed, giant; see Ambrosia trifida 
Raspberry; see Rubus odoratus 
Rhus aromatica 

Platytylellus fraternus Knight, 134 
Ribes cynosbati 

{Phytocoris vittatus Reuter, 190 
Ribes oxyacanthoides 

Horcias fallax Reuter, 173 
Ribes sp. 

Paracalocoris colon (Say), 180 
*Phytocoris canadensis Van Duzee, 193 
Poecilocapsus lineatus (Fabricius), 172 

Robinia pseudoacacia 
{Diaphnidia pellucida Uhler, 92 
{Lepidopsallus rubidus (Uhler), 47 
Lopidea robiniae (Uhler), 89 
Orthotylus robiniae Johnston, 100 
Orthotylus submarginatus (Say), 103 
Paracalocoris gleditsiae Knight, 180 

{Plagiognathus politus Uhler, 29 
Rosa sp. 

Plagiognathus rosicola Knight, 36 
Rubus odoratus 

Dicyphus agilis (Uhler), 53 
Dicyphus famelicus (Uhler), 54 

Rubus sp. 
tPhytocoris breviusculus Reuter, 190 

Rumex sp. 
Adelphocoris rapidus (Say), 174 
Poecilocapsus lineatus (Fabricius), 172 

Rushes; see Funcus 

Sagebrush; see Artemisia 
Salix amygdaloides 

*Ceratocapsus fuscinus Knight, 116 
Lygidea salicis Knight, 146 
Lygus rubicundus (Fallen), 153 

Salix fragilis 
Orthotylus modestus Van Duzee, 104 
Orthotylus ornatus Van Duzee, 103 

Salix longifolia 
Lygidea rosacea Reuter, 145 
Orthotylus basicornis Knight, 102 
Paracalocoris salicis Knight, 177 
Phytocoris rubellus Knight, 202 
Plagiognathus flavoscutellatus Knight, 32 
Plagiognathus salicicola Knight, 36 
Plagiognathus tinctus Knight, 31 

Salix nigra 
*Ceratocapsus fuscinus Knight, 115 
Lopidea salicis Knight, 89 
Lygidea obscura Reuter, 145 
Orthotylus modestus Van Duzee, 104 
Orthoty/us neglectus Knight, 105 
Orthotylus viridis Van Duzee, 101 

*Phytocoris salicis Knight, 196 
Salix syrticola 

Plagiognathus syrticolae Knight, 31 
Salix sp. 

Ceratocapsus incisus Knight, 113 
Ceratocapsus pumilus (Uhler), 112 

{Diaphnidia pellucida Uhler, 92 
tEustictus salicicola Knight, 66 
Lepidopsallus rubidus (Uhler), 47 
{Lopidea heidemanni Knight, 88 
{Lopidea media (Say), 89 
Lygus atritylus Knight, 157 
tLygus plagiatus Uhler, 153 
Microsynamma bohemanni (Fallen), 42 
tNeurocolpus nubilis (Say), 182 
tOptstheuria clandestina Van Duzee, 131 
Orthotylus dorsalis (Provancher), 100 
Orthotylus rossi Knight, 102 

tParacalocoris scrupeus (Say), 177 
*Phytocoris conspurcatus Knight, 188 
*Phytocoris erectus Van Duzee, 199 
Pilophorus brunneus Poppius, 123 
tPlagiognathus politus Uhler, 29 
tPlatytylellus rubrovittatus (Stal), 133 
tPolymerus venustus Knight, 170 

Sambucus sp. 
tNeurocolpus jessiae Knight, 183 

Scirpus sp. 
Teratocoris discolor Uhler, 128 

Scrophularia leporella 
Horcias dislocatus (Say), 173 

tPlatytylellus rubellicollis Knight, 136 
Sedges, see Carex, Funcus, Scirpus 
Sheepberry; see Viburnum lentago 
Sida spinosa 

Reuteroscopus sulphureus (Reuter), 49 
Silphium perfoliatum 

Strongylocoris hirtus Knight, 80 
Smartweed; see Polygonum 
Smilacina racemosa 

Horcias dislocatus (Say), 173 
Snowberry; see Symphoricarpos orbiculatus 
Solanum tuberosum 

Poecilocapsus lineatus (Fabricius), 172 
Solidago altissima q 

Polymerus venaticus (Uhler), 169 
Strongylocoris breviatus Knight, 79 

Solidago canadensis 
Lygus vanduzeei Knight, 150 
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Solidago rugosa 
Lopidea media (Say), 89 

Solidago sp. 
Ilnacora malina (Uhler), 83 
Plagiognathus politus Uhler, 29 
Polymerus flavocostatus Knight, 168 
Strongylocoris stygicus (Say), 79 

Solomon’s seal, false; see Smi/acina racemosa 
Spartina michauxiana 

Trigonotylus tarsalis (Reuter), 129 
Spiderwort; see Tradescantia 
Spiraea salicifolia 

Plagiognathus albonotatus Knight, 31 
Spruce, black; see Picea mariana 
Spruce, Norway; see Picea excelsa 
Spurge; see Euphorbia 
Staphylea trifolia 

Lopidea staphyleae Knight, 90 
Sumach; see Rhus ai omatica 
Sunflower; see Helianthus 
Sweet William; see Ph/ox 
Sycamore; see Platanus occidentalis 
Symphoricarpos orbiculatus 

tLopidea heidemanni Knight, 88 
tPlagiognathus politus Uhler, 29 
tPsallus seriatus (Reuter), 45 
tReuteroscopus sulphureus (Reuter), 49 

Tamarack; see Larix /aricina 
Taxodium distichum 

Ceratocapsus taxodii Knight, 111 
Orthotylus taxodii Knight, 101 
Parthenicus taxodii Knight, 76 

*Phytocoris erectus Van Duzee, 199 
Phytocoris exemplus Knight, 201 
Phytocoris taxodii Knight, 203 
Pilophorus taxodii Knight, 121 

{Plagiognathus politus Uhler, 29 
Tephrosia sp. 

Teleorhinus tephrosicola Knight, 52 
Thuja occidentalis 

Dichrooscytus tinctipennis Knight, 165 
Dichrooscytus viridicans Knight, 165 

Tickweed; see Coreopsis 
Tilia americana 

Ceratocapsus modestus (Uhler), 111 
tCeratocapsus rubricornis Knight, 109 
*Deraeocoris nitenatus Knight, 72 
Neolygus tiliae Knight, 161 
Neurocolpus tiliae Knight, 182 

*Phytocoris conspurcatus Knight, 188 
1Phytocoris sulcatus Knight, 190 
Plagiognathus sericeus (Heidemann), 34 

Tilia sp. 
{Deraeocoris quercicola Knight, 71 

Timothy; see Phleum pratense 
Tomato; see Lycopersicon esculentum 
Touch-me-not; see Jmpatiens biflora 
Tradescantia sp. 

tLopidea media (Say), 89 
tMiris dolabratus (Linnaeus), 127 

Trifolium pratense 
tLopidea confluenta (Say), 87 

Trifolium repens 
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Halticus bracteatus (Say), 77 
Trifolium sp. 

tAdelphocoris rapidus (Say), 174 
Tsuga canadensis 

Microphylellus tsugae Knight, 42 
Tupelo; see Nyssa 
Tussilago farfara 

Garganus fusiformis (Say), 181 
Ulmus americana 

Neolygus invitus (Say), 157 
Reuteria trrorata (Say), 93 

Ulmus sp. 
*Deraeocoris aphidiphagus Knight, 71 
*Deraeocoris nitenatus Knight, 72 
tDiaphnidia pellucida Uhler, 92 
tEurychilopterella luridula Reuter, 73 
Lopidea hetdemanni Knight, 88 
{Microphylellus modestus Reuter, 41 
*Phytocoris conspurcatus Knight, 189 
*Phytocorts cortitectus Knight, 196 
1Phytocoris sulcatus Knight, 190 

Vaccinium sp. 
Plagiognathus repetitus Knight, 40 

Verbascum sp. 
Campylomma verbasci (Meyer), 25 

Verbena stricta 
Campylomma verbasci (Meyer), 25 

Vervain, hoary; see Verbena stricta 
Vetchling; see Lathyrus venosus 
Viburnum acerifolium 

Neolygus belfragii (Reuter), 162 
Viburnum lentago 

Lygidea viburni Knight, 145 
Neolygus viburni Knight, 159 

Viburnum sp. 
Neolygus omnivagus Knight, 163 

Virginia creeper; see Psedera quinquefolta 
Virgin’s bower; see Clematis virginiana 
Vitis rotundifolia 

Neolygus inconspicuus Knight, 161 
Paracalocoris multisignatus Reuter, 180 

Vitis sp. 
Ceratocapsus modestus (Uhler), 111 
Ceratocapsus pumilus (Uhler), 112 

*Hyaliodes vitripennis (Say), 56 
Paracalocoris scrupeus (Say), 177 
Paraxenetus guttulatus (Uhler), 209 

Waahoo; see Evonymus atropurpureus 
Walnut; see Fuglans 
Walnut, black; see Fuglans nigra 
Willow; see Salix 
Willow, black; see Salix nigra 
Willow, crack; see Salix fragilis 
Willow, sand; see Salix syrticola 
Willow, sandbar; see Salix longifolia 
Willow, peach-leaved; see Salix amygdaloides 
Winterberry; see [/ex verticillata 
Witchhazel; see Hamamelts virginiana 
Woodbine; see Psedera 
Wormwood; see Artemisia canadensis 
Xanthium sp. 

Ilnacora sta/ti Reuter, 84 
Yarrow; see Achillea 
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Adelphocoris, 137, 174 antennalis, Phytocoris, 184, 185 
lineolatus, 4, 15, 174, 175 aphidiphagus, Deraeocoris, ‘4, 68, 70, 71 
rapidus, 15, 174 apicalis, Barberiella, 21, 209 
superbus, 174 apicalis, Lygus, 148, 149, 154 

affinis, Horcias dislocatus, 173 apicatus, Plagiognathus repletus, 29, 38 
Agalliastes associatus, 25 Apocremnus ancorifer, 46 

signatus, 45 aptera, Cicada, 77 
suavis, 26 apterus, Halticus, 77 

agilis, Dicyphus, 19, 53 ardens, Paracalocoris scrupeus, 177 
agilis, Idolocoris, 53 areolatus, Sixeonotus, 59, 60 
ainsliei, Labopidea, 105 arundinicola, Phytocoris, 191, 192, 195, 198 
albatus, Plagiognathus, 36, 37 associatus, Agalliastes, 25 

albatus, 28 associatus, Chlamydatus, PIN PAS PAS: 
similis, 37 astericola, Psallus, 43, 45 
vittiscutis, 29, 37, 38 ater, Capsus, 138 

albatus, Psallus, 36 semiflavus, 138 
albifacies, Phytocoris, 185, 186 tyrannus, 138 
albifacies, Plagiognathus, 23, 27, 35 ater, Cimex, 138 
albigulus, Deraeocoris, 68, 72, 73 Atomoscelis seriatus, 45 
albigulus, Paracalocoris pallidulus, 176, 178 Atractotomus, 15, 17, 22, 51 
albocuneatus, Plagiognathus obscurus, 28, 33 crataegi, 51 
albofasciata, Leucopoecila, 50 magnicornis, 24 
albonotatus, Plagiognathus, 31, 32 atricolor, Lepidopsallus rubidus, 47 

albonotatus, 28 atricornis, Plagiognathus, 28, 35 
compar, 29, 31 atrinotatus, Lygus, 162 
tinctus, 31 atrinotatus, Neolygus, 156, 158, 162 

alboradialis, Plagiognathus, 28, 31 atriscutis, Neoborus amoenus, 140 
Alepidia, 118, 119 atritibialis, Lygus, 148, 149, 152 

gracilis, 119 atritibialis, Strongylocoris, 78, 80 
squamosa, 119 atritylus, Lygus, 157 

Alepidiella, 118, 119 atritylus, Neolygus, 155, 157, 158 
heidemanni, 119 aurantiacus, Miris dolabratus, 127 

allii, Labopidea, 4, 14, 105 
alni, Lygus, 157 bakeri, Chlamydatus, 45 
alni, Neolygus, 154, 157, 158 bakeri, Psallus, 43, 45 
alnicenatus, Psallus, 43, 44 Barberiella, 19, 209 
alnicola, Deraeocoris, 68, 70 apicalis, BT 209 
alnicola, Psallus, 43, 44 formicoides, 209 
althaeae, Melanotrichus, 14, 15, 95, 96 basalis, Poeciloscy tus, 167 
althaeae, Orthotylus, 96 basalis, Polymerus, 167 
Amblytylus, 24, 51 basalis, 166 

nasutus, 51 fuscatus, 166, 167 
sexguttatus, 51 basicornis, Orthotylus, 97, 99, 102, 105 

ambrosiae, Strongylocoris, 78, 80, 81 belfragii, Ly gus, 162 
amoena, Coquillettia, 17, 52 belfragii, Neolygus, 155, 158, 161, 162 
amoenus, Macrotylus, 23, 51 betulae, Deraeocoris, 68, 69, 70 
amoenus, Neoborus, 4, 13, 140, 141 bidens, Paracalocoris scrupeus, 177 

amoenus, 139 bifurcata, Reuteria, 93, 94 
atriscutis, 140 binotatus, Lygaeus, 175 
palmeri, 141 binotatus, Neolygus canadensis, 156, 164 
scutellaris, 139, 140 binotatus, Stenotus, 175 
signatus, 140 blatchleyi, Plagiognathus, 24, 35 

amoenus, Orectoderus, 52 blatchleyi, 27 
amoenus, Pilophorus, 120, 122 nubilus, 27, 36 
amoenus, Tropidosteptes, 140 bohemanni, Microsynamma, 21, 24, 42 
amorphae, Lopidea, 85, 86, 87, 90 bohemanni, Phytocoris, 42 
amorphae, Psallus, 43, 44 borealis, Camptobrochys, 71 
ancorifer, Apocremnus, 46 borealis, Deraeocoris, 68, 69, 70, 71 
ancorifer, Psallus, 21, 44, 46 borealis, Platytylellus, 132, 136 
angusticollis, Platytylellus insitivus, 132, 134 Bothynotus, 64 
angustifrons, Phytocoris, 200, 201 modestus, 23, 64 
angustulus, Phytocoris, 191, 193, 195, 197 bracteatus, Cylapus, 77 
annulatus, Plagiognathus, a3; 34 bracteatus, Halticus, 4, 13, 14, 15, 21, 77 

annulatus, 27 breviatus, Strongylocoris, 78, 79, 80 
cuneatus, 34 brevicornis, Macrolophus, 55 
nigrofemoratus, 27, 34 brevifurcatus, Phytocoris, 191, 192, 194, 195 
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brevipes, Trigonotylus, 129 
brevirostris, Plagiognathus, 27, 28, 33 
brevirostris, Polymerus, 167, 170 
brevis, Hyaliodes, 56, 58 
breviusculus, Phytocoris, 184, 190 
brunneata, Eurychilopterella, 73, 74 
brunneus, Fulvius, 21, 23, 61 
brunneus, Lygus, 61 
brunneus, Pilophorus, 120, 123 
Bryocorinae, 17, 22, 58 
buenoi, Phytocoris, 191, 192, 195, 197, 198 

caesar, Lopidea, 91 
Callicapsus histrio, 69 
Callimiris tarsalis, 129 
Calocoris, 137 

norvegicus, 137 
camelus, Ceratocapsus, 108, 110, 114 
campestris, Cimex, 154 
campestris, Lygus, 4, 148, 149, 154 
Camptobrochis, 4, 66 

grandis, 71 
nebulosus, 67 
nitens, 72 
poecilus, 67 

Camptobrochys borealis, 71 
Campylomma, 24, 25 

verbasci, 25 
canadensis, Lygus, 164 
canadensis, Neoborus, 140, 141, 143 
canadensis, Neolygus, 158, 163, 164 

binotatus, 156, 164 
canadensis, 155, 156 

canadensis, Phytocoris, 189, 
194, 195, 196 

canadensis, Tropidosteptes, 141 
candidatus, Orthotylus, 98, 99, 102 
capitata, Diaphnidia, 91, 92 
Capsinae, 17, 18, 19, 20, 131 
Capsini, 131, 136 
Capsus, 15, 17, 136, 138 

ater, 138 
semiflavus, 138 
tyrannus, 138 

chlorionis, 98 
circumcinctus, 135 
colon, 180 
confluentus, 87 
dislocatus, 173 
filicornis, 66 
fusiformis, 181 
geminus, 140 
imbecilis, 61 
insignis, 135 
insitivus, 133 
invitus, 157 
irroratus, 93 
medius, 89 
nubilus, 182 
oblineatus, 148 
rapidus, 174 
robiniae, 89 
scrupeus, 177 
simulans, 138 
stygicus, 79 
submarginatus, 103 
verbasci, 25 
vitripennis, 56 

cardinalis, Tropidosteptes, 4, 139 
caricis, Cy rtorhinus, 95 
Carolinae, Lygus, 154 
carpini, Neolygus, 155, 158, 164 

191, 192, 193, 
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caryae, Lygus, 161 
caryae, Neolygus, 15, 158, 161 

caryae, 156 
subfuscus, 156, 162, 163 

caryae, Phytocoris, 202, 204, 207 
caryae, Plagiognathus, 29, 38 
castus, Deraeocoris fasciolus, 70 
castus, Paracalocoris, 176, 178 
castus, Paracalocoris colon, 178 
catulus, Melanotrichus, 96, 97 
catulus, Orthotylus, 97 
celtidis, Paracalocoris, 176, 179 
Ceratocapsini, 75, 107 
Ceratocapsus, 15, 17, 107, 108 

camelus, 108, 110, 114 
complicatus, 108, 110, 114 
decurvatus, 109, 110, 116 
digitulus, 109, 110, 115 
fasciatus, 108, 109, 110 
fuscinus, 109, 110, 115 
husseyi, 108, 110, 113 
incisus, 109, 110, 113 
lutescens, 108, 109, 111 
luteus, 108, 110, 111 
modestus, 21, 108, 110, 111 
nigellus, 108, 110, 111 
nigrocephalus, 108, 111 
pilosulus, 108, 109, 110 
pilosus, 109 
pumilus, 109, 110, 112, 113, 114, 115, 116 
quadrispiculus, 109, 110, 114 
rubricornis, 108, 109, 110 
sericus, 108, 110, 113 
setosus, 108, 110, 115 
taxodii, 7, 10, 108, 110, 111 
uniformis, 109, 110, 113, 114 
vicinus, 108, 110, 112 

Chlamydatus, 24, 25 
associatus, 21, 25, 26 
bakeri, 45 
pulicarius, 25, 26 
suavis, 25, 26 

chlorionis, Capsus, 98 
chlorionis, Orthotylus, 97, 98, 99, 100 
chrysanthemi, Miris, 31 
chrysanthemi, Plagiognathus, 28, 31, 35 
chrysopsis, Polymerus, 167, 171 
Cicada aptera, 77 
Cimex ater, 138 

campestris, 154 
clavatus, 124 
dolabratus, 127 
filicis, 58 
lineolatus, 175 
pabulinus, 153 
ruficornis, 130 

circumcinctus, Capsus, 135 
circumcinctus, Platytylellus, 132, 135 
citri, Rhinacloa, 77 
clandestina, Opistheuria, 131 

dorsalis, 131 
ventralis, 131 

claricornis, Lepidopsallus, 46, 47 
clavatus, Cimex, 124 
clavatus, Pilophorus, 120, 124 
clavigenitalis, Lygus, 163 
clavigenitalis, Neolygus, 155, 156, 158, 161, 163 
Clivinema, 64 

villosa, 64 
Clivineminae, 17, 63 
Clivinemini, 20, 63, 64 
coccineus, Horcias dislocatus, 173 
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Coccobaphes, 137, 138 
sanguinareus, 138 

Collaria, 20, 125, 126 
meilleurii, 126 
oculata, 126, 127 

colon, Capsus, 180 
colon, Paracalocoris, 3, 177, 180 

castus, 178 
commissuralis, Xenoborus, 143, 144 
communis, Lygus, 159 
communis, Neolygus, 3, 4, 13, 156, 157, 158, 

159 
novascotiensis, 14, 160 

compar, Paracalocoris scrupeus, 177 
compar, Plagiognathus albonotatus, 29, 31 
complicatus, Ceratocapsus, 108, 110, 114 
confluens, Phytocoris, 201, 204, 205 
confluens, Phytocoris puella, 205 
confluenta, Lopidea, 82, 85, 86, 87, 90, 91 
confluentus, Capsus, 87 
confraternus, Platytylellus, 134 
conspersipes, Phytocoris, 200, 201 
conspurcatus, Phytocoris, 184, 185, 188, 189 
convexicollis, Pycnoderes, 60 
Coquillettia, 15, 17, 22, 52 

amoena, 17, 52 
mimetica, 21 

cornicola, Plagiognathus, 27, 29, 38 
corticevivens, Phytocoris, 185, 186, 189 
cortitectus, Phytocoris, 191, 193, 195, 196 
costalis, Deraeocoris sayi, 73 
crataegi, Atractotomus, 51° 
crataegi, Plagiognathus dispar, 28, 40 
Criocoris, 22, 49 

saliens, ae 49 
cunealis, Paracalocoris scrupeus, 177 
cuneata, Lopidea, 85, 86, 87, 88, 89 
cuneatus, Deraeocoris, 67 
cuneatus, Neocapsus, 147 
cuneatus, Plagiognathus, 26, 27, 34 
cuneatus, Plagiognathus annulatus, 34 
curtulus, Mesomiris, 131 
Cylapinae, 4, 17, 61 
Cylapini, 19, 61 
Cylapus, 61 

bracteatus, 77 
tenuicornis, 4, 19, 21, 61 

Cyrtopeltis, 52, 53 
tenuis, 53 
varians, 53 

Cyrtopeltocoris, 19, 116, 117 
illini, 117 
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Deraeocoris, 4, 17, 65, 66 
albigulus, 68, 72, 73 
alnicola, 68, 70 
aphidiphagus, 4, 68, 70, 71 
betulae, 68, 69, 7 
borealis, 68, 69, 105 71 
cuneatus, 67 
davisi, 68, 70, 72 
fasciolus, 68, 70 

castus, 70 
fasciolus, 69 

grandis, 68, 69, 71 
histrio, 4, 66, 68, 69 
laricicola, 5, 68, 72, 73 
nebulosus, 4, 21, 67, 68 
nigritulus, 68, 72, 73 
nitenatus, 4, 68, 70, 71, 72 
nubilus, 4, 7, 23, 67, 68, 69 
ornatus, 67, 68 
pinicola, 4, 6, D1 685.72,:73 
poecilus, 4, 67, 68 
quercicola, 68, TA 

pallens, 70, 71 
quercicola, 70 

ruber, 21 
sayi, 68, 73 

costalis, 73 
frontalis, 73 
marginata, 73 
sayi, 73 
unicolor, 73 

simulans, 138 
Diaphnidia, 82, 91 

capitata, 91, 92 
pellucida, 19, 91, 92 
provancheri, 91, 92 

Dichrooscytus, 137, 165 
elegans, 165 
rufipennis, 165, 166 
suspectus, 165, 166 
tinctipennis, 165 
viridicans, 165 

Dicyphinae, 17, 20, 22, 52 
Dicyphus, 53 

agilis, 19, 53 
discrepans, 4, 21, 53, 54 
famelicus, 21, a. 54 
gracilentus, 10, 53, 54 
minimus, 53, 54 
notatus, 53 
separatus, 55 
vestitus, 4, 23, 53, 54 

an 

Cyrtorhinus, 82, 95 digitulus, Ceratocapsus, 109, 110, 115 
caricis 95 dilatatus, Pycnoderes, 21, 60, 61 

discifer, Platytylellus fraternus, 132, 135 
discoidalis, Hyaliodes vitripennis, 56 
discolor, Teratocoris, 12, 128 
discrepans, Dicyphus, 4, 21, 53, 54 
dislocatus, Capsus, 173 
dislocatus, Horcias, 172, 173 

affinis, 173 
coccineus, 173 
flavidus, 172, 173 
goniphorus, 173 
gradus, 173 
limbatellus, 173 
marginalis, 173 
nigriclavus, 173 
nigritus, 173 
pallipes, 173 
residuus, 173 
rubellus, 173 

davisi, Deraeocoris, 68, 70, 72 
davisi, Largidea, 19, 63 
davisi, Lopidea, 4, 14, 85, 86, 87, 88 
davisi, Pamillia, 108 
davisi, Phytocoris, 185, 187 
davisi, Plagiognathus, 28, 38 
davisi, Teleorhinus, 19 
debilis, Plagiognathus tinctus, 28, 32 
decolor, Lopus, 21, 51 
decurvatus, Ceratocapsus, 109, 110, 116 
delicatus, Orthotylus, 96 
delicatus, Plagiognathus, 29, 36, 37 
delicatus, Psallus, 37, 96 
delta, Paracalocoris scrupeus, 177 
depallens, Plagiognathus salicicola, 29, 36 
depictus, Phytocoris, 202, 204, 208 
Deraeocorinae, 17, 20, 64 
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scutatus, 173 frisoni, Lygus, 148, 151 
dispar, Plagiognathus, 39 frontalis, Deracocoris sayi, 73 

crataegi, 28, 40 fulvidus, Plagiognathus, 27, 37 
dispar, 28 Fulviini, 20, 61 

dispar, Plagiognathus punctatipes, 39 fulvipes, Polymerus, 167, 170 
diversus, Phytocoris, 7, 200 Fulvius, 4, 61 
divisa, Ilnacora, 83 brunneus, 21, 23, 61 
dolabratus, Cimex, 127 imbecilis, 61 
dolabratus, Miris, 12, 15, 23, 127 fulvotinctus, Plagiognathus negundinis, 33 

aurantiacus, 127 fulvus, Phytocoris, 199, 200, 201 
dorsalis, Lygus, 100 fumatus, Phytocoris, 185, 188, 189, 190 
dorsalis, Opistheuria clandestina, 131 fumidus, Noctuocoris, 105 
dorsalis, Orthotylus, 98, 99, 100, 105 fuscatus, Polymerus basalis, 166, 167 
drakei, Psallus, 44, 46 fuscatus, Psallus, 43, 44 
drakei, Py cnoderes, 60, 61 fuscatus, Psallus "parshleyi, 44 

fuscicornis, Microphylellus maculipennis, 40, 41 
elegans, Dichrooscytus, 165 fuscicornis, Orthotylus, 102 
elisus, Lygus, 15, 148, 149, 152 fuscicornis, Reuteria, 93, 94 

hesperus, 151 fuscinus, Ceratocapsus, 109, 110, 115 
elisus, Lygus pratensis, 152 fusiformis, Capsus, 181 
elongatus, Microphylellus, 41, 42 fusiformis, Garganus, 181 
Episcopus ornatus, 48 
erectus, Phytocoris, 9, 191, 192, 195, 199 Garganus, 137, 181 
Euarmosus, 66, 73 fusiformis, 181 

sayi, 73 geminus, Capsus, 140 
Eucerocoris guttulatus, 209 geminus, Neoborus, 139, 140 
Eurychilopterella, 65, 73 geminus, Neolygus, 155, 158, 163 

brunneata, 73, 74 geminus, Pilophorus, 120, 122 
luridula, 21, 73, 74 geneseensis, Lygus, 159 

Eustictus, 64, 65 geneseensis, Neolygus, 156, 158, 159 
filicornis, 65, 66 gerhardi, Polymerus, 167, 171 
necopinus, 65, 66 gilvipes, Mecomma, 82, 95 
salicicola, 65 glaber, Neoborus, 139, 140 
venatorius, 21, 65, 66 gleditsiae, Paracalocoris, 176, 179, 180 

evonymi, Paracalocoris, 176, 178 gleditsiae, Plagiognathus, 11, 26, ye 37 
exemplus, Phytocoris, 199, 200, 201 goniphorus, Horcias dislocatus, 173 
eximius, Phytocoris, 189, 193, 194 gracilentus, Dicyphus, 10, 53, 54 

gracilis, Alepidia, 119 
fagi, Lygus, 161 squamosa, 119 
fagi, Neolygus, 155, 158, 161, 163 gracilis, Mimoceps insignis, 126 
fallax, Horcias, 172, 173 gracilis, Pilophorus, 119 
famelicus, Dicy phus, 21, 53, 54 gradus, Horcias dislocatus, 173 
famelicus, Idolocoris, 54 grandis, Camptobrochis, 71 
fasciatum, Megacoelum, 109 grandis, Deraeocoris, 68, 69, 71 
fasciatus, Ger traces 108, 109, 110 grossa, Largidea, 23, 63 
fasciolus, Deraeocoris, 68, 70 grossum, Megacoelum, 66 

castus, 70 guttulatus, Eucerocoris, 209 
_ fasciolus, 69 guttulatus, Paraxenetus, 209 
ferrugatus, Miris, 127 guttulosus, Plagiognathus, 28, 40 
Fiebrigiella silvestri, 209 guttulosus, Psallus, 40 
filicis, Cimex, 58 i. 
filicis, Monalocoris, 19, 23, 58 Hadronema, 81, 84 
filicornis, Capsus, 66 militare, 82, 84 
filicornis, Eustictus, 65, 66 Halticini, 75 
flaveolus, Plagiognathus politus, 26, 29 Halticus, 17, 75, 77 
flavicornis, Plagiognathus, 28, 30, 31 apterus, 77 
flavidus, Horcias dislocatus, 172, 173 bracteatus, 4, 13, 14, 15, 21, 77 
flavocostatus, Polymerus, 167, 168 intermedius, 21, 77 
flavoscutellatus, Plagiognathus, 26, 32 harti, Hyaliodes, 56, 57 
flavosparsus, Melanotrichus, 96 hawleyi, Paracalocoris, 4, 15, 176, 178 
flavosparsus, Orthotylus, 21 pallidulus, 178 
flavosparsus, Phytocoris, 96 heidemanni, Alepidiella, 119 
formicoides, Barberiella, 209 heidemanni, Hesperophylum, 19, 74 
forticornis, Rhinacloa, 24, 50 heidemanni, Lopidea, 85, 86, 87, 88, 90 
fraterculus, Platytylellus, 133, 136 heidemanni, Sericophanes, 15, 116 
fraterculus, Platytylellus i insignis, 136 Hesperophylum, 20, 64, 74 
fraternus, Plagiognathus obscurus, 26, 33, 44 heidemanni, 19, 74 
fraternus, Platytylellus, 131, 134 hesperus, Lygus, 15, 148, 149, 151, 152 

discifer, 132, 135 hesperus, Lygus elisus, 151 
fraternus, 132 Heterocordylus, 82, 107 
regalis, 132, 135 malinus, 2, 3, 4, 5, 21, 107 
rubromarginatus, 132, 135 hirticulus, Lygus, 163 
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hirticulus, Neolygus, 155, 156, 158, 163, 164 
hirtum, Semium, 19, 75 
hirtus, Labops, 19, 21, 81. 
hirtus, Strongylocoris, 78, 80, 81 
histrio, Callicapsus, 69 
histrio, Deraeocoris, 4, 66, 68, 69 
Horcias, 137, 172 

dislocatus, 172, 173 
affinis, 173 
coccineus, 173 
flavidus, 172, 173 
goniphorus, 173 
gradus, 173 
limbatellus, 173 
marginalis, 173 
nigriclavus, 173 
nigritus, 173 
pallipes, 173 
residuus, 173 
rubellus, 173 
scutatus, 173 

fallax, 172, 173 
illini, vi, 172 

husseyi, Ceratocapsus, 108, 110, 113 
husseyi, Peritropis, 62 
husseyi, Phytocoris, 191, 192, 195, 199 
Hyaliodes, 20, 52, 56 

brevis, 56, 58 
harti, 56, 57 
vitripennis, 21, 56, 57, 58 

discoidalis, 56 
vitripennis, 56 

Idolocoris agilis, 53 
famelicus, 54 

illini, Cyrtopeltocoris, 117 
illini, Horcias, vi, 172 
illini, IInacora, 83 
illini, Polymerus, 166, 168 
Ilnacora, 82 

divisa, 83 
illini, 83 
malina, 21, 83 
stalii, 12, 82, 83, 84 

imbecilis, Capsus, 61 
imbecilis, Fulvius, 61 
immaculatus, Orthotylus modestus, 97, 104 
incisus, Ceratocapsus, 109, 110, 113 
inconspicuus, Lygus, 161 
inconspicuus, Neolygus, 155, 158, 161 
incurva, Lopidea, 85, 86, 87, 88 
incurvus, Pycnoderes, 60 
infuscatus, Phytocoris, 202, 204 
insignis, Capsus, 135 
insignis, Mimoceps, 12, 125 

gracilis, 126 
insignis, Platytylellus, 133, 135 

fraterculus, 136 
insignis, Sixeonotus, 21, 59 
insitivus, Capsus, 133 
insitivus, Platytylellus, 21, 133 

angusticollis, 132, 134 
insitivus, 132 

instabilis, Lomatopleura, 91 
instabilis, Lopidea, 84, 85, 86, 91 
intermedius, Halticus, Die El 
invitus, Capsus, 157 
invitus, Neolygus, 155, 157, 158, 159, 161 
irrorata, Reuteria, 93, 94, 95 
irroratus, Capsus, 93 

jessiae, Neurocolpus, 182, 183 

johnsoni, Lygus, 162 
‘ae Neolygus, 4, 156, 158, 162 
jJuniperi, Parthenicus, 76 
Juniperi, Pilophorus, 120, 121, 123 
jJuniperi, Psallus, 76 
Junipericola, Phytocoris, 199, 200, 201 

knighti, Orthotylus, 98, 99, 102, 105 

Labopidea, 82, 105 
ainsliei, 105 
allii, 4, 14, 105 
planifrons, 105 

Labopini, 19, 74, 81 
Labops, 81 

hirtus, 19, 21, 81 
lacunosus, Phy tocoris, 191, 193, 195, 197 
laetus, Pilophorus, 120, 121, 123 
Largidea, 63 

davisi, 19, 63 
grossa, 23, 63 

Largideini, 20, 63 
laricicola, Deracocoris, 5 5 ye PAS 
laricicola, Plagiognathus, Ss fe 39 
lasiomerus, Phytocoris, 21, 184, 185 
lateralis, Orthotylus, 98, 99, 104 
lateralis, Polymerus unifasciatus, 166, 168 
lathyrae, Lopidea, 91 
lathyri, Lopidea, 85, 86, 87, 91 
Lepidopsallus, 22, 46 

claricornis, 46, 47 
miniatus, 47, 48 
minusculus, 47 
nyssae, 11, 47, 48 
rostratus, 46, 47 
rubidus, 47 

atricolor, 47 
rubidus, 47 

Leucopoecila, 24, 50 
albofasciata, 50 

limbatellus, Horcias dislocatus, 173 
limbus, Paracalocoris, 176, 178 
lineatus, Lygaeus, 172 
lineatus, Poecilocapsus, 13, 172 
lineolatus. Adelphocoris, 4, 15, 174, 175 
lineolatus, Cimex, 175 
Lomatopleura instabilis, 91 
longirostris, Microphylellus, 41, 42 
Lopidea, 17, 81, 84 

amorphae, 85, 86, 87, 90 
caesar, 91 

confluenta, 82, 85, 86, 87, 90, 91 
cuneata, 85, 86, 87, 88, 89 
davisi, 4, 14, 85, 86, 87, 88 
incurva, 85, 86, 87, 88 
instabilis, 84, 85, 86, 91 
heidemanni, 85, 86, 87, 88, 90 
lathyrae, o1 
lathyri, 85, 86, 87, 91 
media, "84, "85, 86, 88, 89 
minor, 85, 86, 87, 88 
reuteri, 85, 86, 90, 91 
robiniae, 84, 85, 86, 89, 90 
salicis, 85, 86, 88, 89 
staphyleae, 4, 84, 85, 86, 90 

sanguinea, 90 
Lopus, 24, 51 

decolor, 21, 51 
lucidus, Paracalocoris scrupeus, 177 
lurida, Lygidea rubecula, 147 
luridula, Eurychilopterella, 21, 73, 74 
luridus, Platylygus, 147 

bo 
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luteolus, Phytocoris, 201, 204, 209 maculipennis, 40 
lutescens, Ceratocapsus, 108, 109, 111 maerkelii, Pithanus, 19, 125 
luteus, Ceratocapsus, 108, 110, 111 magnicornis, Atractotomus, 24 
Lygaeus binotatus, 175 Malacocoris provancheri, 92 
‘lineatus, 172 malina, IInacora, 21, 83 
pulicarius, 26 malina, Sthenarops, 83 
rufipennis, 166 malinus, Heterocordylus, 2, 3, 4, 5, 21, 107 
unifasciatus, 167 marginalis, Horcias dislocatus, 173 

Lygidea, 137, 145 marginata, Deraeocoris sayi, 73 
“mendax, 3, 4, 5, 13, 145, 146 Mecomma, 82, 95 
obscura, 145 gilvipes, 82, 95 
rosacea, 145 media, Lopidea, 84, 85, 86, 88, 89 
rubecula, 145 medius, Capsus, 89 

lurida, 147 medius, Pycnoderes, 60 
obscura, 145 Megacoelum fasciatum, 109 
rosacea, 145 grossum, 66 

salicis, 145, 146 Megaloceroea, 125 
viburni, 145 recticornis, 125 

Lygus, 17, 137, 148 meilleurii, Collaria, 126 
alni, 157 Melanotrichus, 82, 95 
apicalis, 148, 149, 154 althaeae, 14, 15, 95, 96 
atrinotatus, 162 catulus, 96, 97 
atritibialis, 148, 149, 152 flavosparsus, 96 
atritylus, 157 Melinna modesta, 111 
belfragii, 162 pumila, 112 
brunneus, 61 mendax, Lygidea, 3, 4, 5, 13, 145, 146 
campestris, 4, 148, 149, 154 Mesomiris, 125, 131 
canadensis, 164 curtulus, 131 
Carolinae, 154 Microphylellus, 25, 40 
caryae, 161 elongatus, 41, 42 
clavigenitalis, 163 longirostris, 41, 42 
communis, 159 maculipennis, 41 
dorsalis, 100 fuscicornis, 40, 41 
elisus, 15, 148, 149, 152 maculipennis, 40 

hesperus, 151 modestus, 21, 24, 41, 42 
fagi, 161 nigricornis, 40, 41 
frisoni, 148, 151 tsugae, 41, 42 
geneseensis, 159 tumidifrons, 41, 42 
hesperus, 15, 148, 149, 151, 152 Microsynamma, 24, 42 
hirticulus, 163 bohemanni, 21, 24, 42 
inconspicuus, 161 militare, Hadronema, 82, 84 
johnsoni, 162 mimetica, Coquillettia, 21 
neglectus, 162 Mimoceps, 125 
nyssae, 164 insignis, 12, 125 
oblineatus, 2, 4, 10, 12, 14, 131, 148, 149, gracilis, 126 

151, 153 miniatus, Lepidopsallus, 47, 48 
strigulatus, 149 minimus, Dicyphus, 53, 54 

omnivagus, 163 minor, Lopidea, 85, 86, 87, 88 
ostryae, 164 minusculus, Lepidopsallus, 47 
pabulinus, 4, 148, 149, 153 minutulus, Phytocoris, 185, 187, 188 
plagiatus, 4, 148, 149, 153 Mirinae, 12, Ife key PAV. PAS} 124 
pratensis, 148, 149 Miris, 125, 127° 

elisus, 152 chrysanthemi, 31 
quercalbae, 160 dolabratus, 12, 15, 23, 127 
rubicundus, 4, 148, 149, 153 aurantiacus, 127 

semivittatus, 163 ferrugatus, 127 
tenellus, 163 vicinus, 130 
tiliae, 161 modesta, Melinna, 111 
univittatus, 160 modestus, Bothynotus, 23, 64 
vanduzeei, 4, 16, 21, 148, 149, 150, 151 modestus, Ceratocapsus, 21, 108, 110, 111 
viburni, 159 modestus, Microphylellus, 21, 24, 41, 42 
Vitticollis, 162 modestus, Neobothynotus, 64 

i modestus, Orthotylus, 99, 104 
Macrolophus, 53, 55 immaculatus, 97, 104 

brevicornis, 55 modestus, 98 
separatus, 21, 53, 55, 56 mohri, Strongylocoris, 78, 81 
tenuicornis, 23, 55, 56 Monalocoris, 22, 

Macrotylus, 22, 51 filicis, 19, 23, 58 
amoenus, 23, 51 morrisoni, Psallus, 43, 45 
sexguttatus, 21, 51 multisignatus, Paracalocoris, 176, 180 

maculipennis, Microphylellus, 41 mundus, Phytocoris, 199, 200, 201 
fuscicornis, 40, 41 mutabilis, Orthocephalus, 81 
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Myrmecorini, 131, 209 

nasutus, Amblytylus, 51 
nebulosus, Camptobrochis, 67 
nebulosus, Deraeocoris, 4, 21, 67, 68 
necopinus, Eustictus, 65, 66 
necopinus, Orthotylus, 98, 99, 103 
neglectus, Lygus, 162 
neglectus, Neolygus, 154, 158, 162 
neglectus, Orthotylus, 98, 99, 105 
neglectus, Phytocoris, 191, 192, 194, 195, 196 
neglectus, Xenoborus, 144 
negundinis, Plagiognathus, 27, 33 

fulvotinctus, 33 
Neoborus, 17, 136, 139 

amoenus, 4, 13, 140, 141 
amoenus, 139 
atriscutis, 140 
palmeri, 141 
scutellaris, 139, 140 
signatus, 140 

canadensis, 140, 141, 143 
geminus, 139, 140 
glaber, 139, 140 
palmeri, 139, 141 
populi, 140, 142 
pubescens, 140, 141, 142 
rufusculus, 140, 143 
tricolor, 140, 143 
vittiscutis, 140, 142 

Neobothynotus modestus, 64 
Neocapsus, 137, 147 

cuneatus, 147 
Neolygus, 17, 137, 154 

alni, 154, 157, 158 
atrinotatus, 156, 158, 162 
atritylus, 155, 157, 158 
belfragii, 155, 158, 161, 162 
canadensis, 158, 163, 164 

binotatus, 156, 164 
canadensis, 155, 156 

carpini, 155, 158, 164 
caryae, 15, 158, 161 

caryae, 156 
subfuscus, 156, 162, 163 

clavigenitalis, 155, 156, 158, 161, 163 
communis, 3, 4, 13, 156, 157, 158, 159 

novascotiensis, 14, 160 
fagi, 155, 158, 161, 163 
geminus, 155, 158, 163 
geneseensis, 156, 158, 159 
hirticulus, 155, 156, 158, 163, 164 
inconspicuus, 155, 158, 161 
invitus, 155, 157, 158, 159, 161 
johnsoni, 4, 156, 158, 162 
neglectus, 154, 158, 162 
nyssae, 155, 158, 164 
omnivagus, 156, 158, 159, 160, 162, 163, 164 
ostryae, 156, 158, 164 
quercalbae, 156, 158, 160, 163, 164 
semivittatus, 156, 158, 160, 163 
tiliae, 155, 156, 158, 161 
tinctus, 155, 157, 158 
univittatus, 156, 158, 160 
viburni, 155, 158, 159 
vitticollis, 157, 158, 162 

Neurocolpus, 17, 137, 181 
jessiae, 182, 183 
nubilus, 181, 182 
rubidus, 182, 183 
tiliae, 181, 182 

nigellus, Ceratocapsus, 108, 110, 111 
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nigrellus, Parthenicus, 76, 77 
nigriclavus, Horcias dislocatus, 173 
nigricollis, Platytylellus, 132, 133 
nigricollis, Phytocoris, 191, 192, 195, 197 
nigricollis, Resthenia, 133 
nigricornis, Microphylellus, 40, 41 
nigritulus, Deraeocoris, 68, 72, 73 
nigritus, Horcias dislocatus, 173 
nigritus, Plagiognathus, 27, 34 
nigritus, Polymerus, 168 
nigrocephalus, Ceratocapsus, 108, 111 
nigrofemoratus, Plagiognathus annulatus, Dele 

nigrolineatus, Plagiognathus, 26, 34 
nigronitens, Plagiognathus, 27, 30 
nigropallidus, Polymerus, 166, 167 
nigroscutellatus, Platytylellus, 132, 134 
nitenatus, Deraeocoris, 4, 68, 70, 71, 72 
nitens, Camptobrochis, 72 
noctuans, Sericophanes, 116 
Noctuocoris, 82, 105 

fumidus, 105 
norvegicus, Calocoris, 137 
notabilis, Orthotylus, 97, 98, 100 
notatus, Dicyphus, 53 
novascotiensis, Neolygus communis, 14, 160 
nubilipes, Polymerus, 166, 170 
nubilus, Capsus, 182 
nubilus, Deraeocoris, 4, 7, 23, 67, 68, 69 
nubilus, Neurocolpus, 181, 182 
nubilus, Paracalocoris scrupeus, 177 
nubilus, Plagiognathus blatchleyi, 27, 36 
nyctalis, Orthotylus, 98, 99, 104 
nyssae, Lepidopsallus, 11, 47, 48 
nyssae, Lygus, 164 
nyssae, Neolygus, 155, 158, 164 

oblineatus, Capsus, 148 
oblineatus, Lygus, 2, 4, 

149, 151, 153 
strigulatus, 149 

obliquus, Orectoderus, 21, 23, 24, 52 
obscura, Lygidea, 145 
obscura, Lygidea rubecula, 145 
obscurus, Plagiognathus, 32 

albocuneatus, 28, 33 
fraternus, 26, 33, 44 
obscurus, 26 

obtectus, Phytocoris, 191, 193, 195, 199 
ocellatus, Sericophanes, 116 
oculata, Collaria, 126, 127 
oculatus, Trachelomiris, 127 
olseni, Phytocoris, 202, 204, 205 
omnivagus, Lygus, 163 
omnivagus, Neolygus, 156, 158, 159, 160, 162, 

163, 164 
onustus, Phytocoris, 191, 192, 194, 195 
opacus, Polymerus, 167, 170 
Opistheuria, 131 

clandestina, 131 
dorsalis, 131 
ventralis, 131 

Orectoderus, 22, 52 
amoenus, 52 
obliquus, 21, 23, 24, 52 

ornatus, Deraeocoris, 67, 68 
ornatus, Episcopus, 48 
ornatus, Orthotylus, 98, 99, 103 
ornatus, Reuteroscopus, 21, 48 
Orthocephalus, 75, 81 

mutabilis, 81 
Orthotylinae, 17, 

10; 12s 1413 148 

18, 19, 20, 74 
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Orthotylini, 75, 81 
Orthotylus, 17, 82, 97 

althaeae, 96 
basicornis, 97, 99, 102, 105 
candidatus, 98, 99, 102 
catulus, 97 
chlorionis, 97, 98, 99, 100 
delicatus, 96 
dorsalis, 98, 99, 100, 105 
flavosparsus, 21 
fuscicornis, 102 
knighti, 98, 99, 102, 105 
lateralis, 98, 99, 104 
modestus, 99, 104 

immaculatus, 97, 104 
modestus, 98 

necopinus, 98, 99, 103 
neglectus, 98, 99, 105 
notabilis, 97, 98, 100 
nyctalis, 98, 99, 104 
ornatus, 98, 99, 103 
ramus, 97, 99, 100 
robiniae, 97, 99, 100, 101 
rossi, 97, 99, 102 
serus, 98, 99, 102 
submarginatus, 98, 99, 103 
taxodii, 7, 97, 99, 101 
ulmi, 97, 100 
viridis, 97, 99, 101, 102 

ostryae, Lygus, 164 
ostryae, Neolygus, 156, 158, 164 

pabulinus, Cimex, 153 
pabulinus, Lygus, 4, 148, 149, 153 
pallens, Deraeocoris quercicola, 70, 71 
pallidicornis, Phytocoris, 184, 185 
pallidicornis, Plagiognathus, 28, 30 
pallidicornis, Plagiognathus politus, 30 
pallidulus, Paracalocoris, 3, 178 

albigulus, 176, 178 
pallidulus, 176 

pallidulus, Paracalocoris hawleyi, 178 
pallipes, Horcias dislocatus, 173 
pallipes, Strongylocoris, 78, 79, 80 
palmeri, Neoborus, 139, 141 
palmeri, Neoborus amoenus, 141 
paludum, Teratocoris, 128 
Pamillia, 107, 108 

davisi, 108 
par, Paracalocoris scrupeus, 177 
Paracalocoris, 17, 137, 176 

castus, 176, 178 
celtidis, 176, 179 
colon, 3, 177, 180 

castus, 178 
evonymi, 176, 178 
gleditsiae, 176, 179, 180 
hawleyi, 4, 15, 176, 178 

pallidulus, 178 
limbus, 176, 178 
multisignatus, 176, 180 
pallidulus, 3, 178 

albigulus, 176, 178 
pallidulus, 176 

salicis, 176, 177 
scrupeus, 176, 177 

ardens, 177 
bidens, 177 
compar, 177 
cunealis, 177 
delta, 177 
lucidus, 177 

nubilus, 177 
par, 177 
percursus, 177 
rubidus, 177 
sordidus, 177 
triops, 177 
varius, 177 

trivittatus, 178 
trivittis, 176, 178 

Paraxenetus, 209 
guttulatus, 209 

parshleyi, Psallus, 43, 44 
fuscatus, 44 

Parthenicus, 75, 76 
juniperi, 76 
nigrellus, 76, 77 
taxodii, 7, 76 
vaccini, 21 

pellucida, Diaphnidia, 19, 91, 92 
penipecten, Phytocoris, 191, 192, 195, 199 
percursus, Paracalocoris scrupeus, 177 
Peritropis, 4, 15, 61, 62 

husseyi, 62 
saldaeformis, 62, 63 
saldiformis, 62 

perplexus, Pilophorus, 4, 120, 121 
pettiti, Tropidosteptes, 145 
pettiti, Xenoborus, 144, 145 
Phylinae, 17, 18, 20, 22 
Phytocoris, 4, 17, 137, 184 

albifacies, 185, 186 
angustifrons, 200, 201 
angustulus, 191, 193, 195, 197 
antennalis, 184, 185 
arundinicola, 191, 192, 195, 198 
bohemanni, 42 
brevifurcatus, 191, 192, 194, 195 
breviusculus, 184, 190 
buenoi, 191, 192, 195, 197, 198 
canadensis, 189, 191, 192, 193, 194, 195, 196 
caryae, 202, 204, 207 
confluens, 201, 204, 205 
conspersipes, 200, 201 
conspurcatus, 184, 185, 188, 189 
corticevivens, 185, 186, 189 
cortitectus, 191, 193, 195, 196 
davisi, 185, 187 
depictus, 202, 204, 208 
diversus, 7, 200 
erectus, 9, 191, 192, 195, 199 
exemplus, 199, 200, 201 
eximius, 189, 193, 194 
flavosparsus, 96 
fulvus, 199, 200, 201 
fumatus, 185, 188, 189, 190 
husseyi, 191, 192, 195, 199 
infuscatus, 202, 204 
junipericola, 199, 200, 201 
lacunosus, 191, 193, 195, 197 
lasiomerus, 21, 184, 185 
luteolus, 201, 204, 209 
minutulus, 185, 187, 188 
mundus, 199, 200, 201 
neglectus, 191, 192, 194, 195, 196 
nigricollis, 191, 192, 195, 197 
obtectus, 191, 193, 195, 199 
olseni, 202, 204, 205 
onustus, 191, 192, 194, 195. 
pallidicornis, 184, 185 
penipecten, 191, 192, 195, 199 
pinicola, 200, 201 
puella, 202, 204, 207, 208 
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confluens, 205 
purvus, 185, 187 
quercicola, i84, 188, 201, 202, 204 
rubellus, 202, 204 
rubicundus, 153 
rufus, 203 
salicis, 191, 192, 195, 196, 197, 198 
schotti, 191, 192, 195, 197, 198 
spicatus, 191, 192, 195, 196 
sulcatus, 185, 189, 190 
taxodii, 7, 201, 203, 204 
tibialis, 202, 204, 205 
tuberculatus, 185, 187, 189 
uniformis, 199, 200, 201 
venustus, 202, 204, 206 
vittatus, 185, 190 

piceicola, Psallus, 43, 44 
Pilophorini, 74, 118 
Pilophorus, 15, 118, 119 

amoenus, 120, 122 
brunneus, 120, 123 
clavatus, 120, 124 
geminus, 120, 122 
gracilis, 119 
juniperi, 120, 121, 123 
laetus, 120, 121, 123 
perplexus, 4, 120, 121 
setiger, 120, 124 
strobicola, 7, 120, 122 
taxodil, 7, 120, 121 
uhleri, 5, 7, 120, 122 
vanduzeei, 120, 122 
walshii, 120, 123 

pilosulus, Ceratocapsus, 108, 109, 110 
pilosus, Ceratocapsus, 109 
pinicola, Deraeocoris, 4, 6, 21, 68, 72, 73 
pinicola, Phytocoris, 200, 201 
Pithanus, 124, 125 

maerkelii, 19, 125 
plagiatus, Lygus, 4, 148, 149, 153 
plagifer, Tropidosteptes, 144 
plagifer, Xenoborus, 144 
Plagiognathus, 25, 26 

albatus, 36, 37 
albatus, 28 
similis, 37 
vittiscutis, 29, 37, 38 

albifacies, 23, 27, 35 
albonotatus, 31, 32 

albonotatus, 28 
compar, 29, 31 
tinctus, 31 

alboradialis, 28, 31 
annulatus, 33, 34 

annulatus, 27 
cuneatus, 34 
nigrofemoratus, 27, 34 

atricornis, 28, 35 
blatchleyi, 24, 35 

blatchleyi, 27 
nubilus, 27, 36 

brevirostris, 27, 28, 33 
caryae, 29, 38 
chrysanthemi, 28, 31, 35 
cornicola, 27, 29, 38 
cuneatus, 26, 27, 34 
davisi, 28, 38 
delicatus, 29, 36, 37 
dispar, 39 

crataegi, 28, 40 
dispar, 28 

flavicornis, 28, 30, 31 

flavoscutellatus, 26, 32 
fulvidus, 27, 37 
gleditsiae, 11, 26, 27, 37 
guttulosus, 28, 40 
laricicola, 5, 27, 39 
negundinis, 27, 33 

fulvotinctus, 33 
nigritus, 27, 34 
nigrolineatus, 26, 34 
nigronitens, 27, 30 
obscurus, 32 

albocuneatus, 28, 33 
fraternus, 26, 33, 44 
obscurus, 26 

pallidicornis, 28, 30 
politus, 29, 30, 31 

flaveolus, 26, 29 
pallidicornis, 30 
politus, 27 

punctatipes, 28, 39 
dispar, 39 

repetitus, 27, 40 
repletus, 38 

apicatus, 29, 38 
repletus, 29 

rosicola, 28, 36 
salicicola, 36 

depallens, 29, 36 
salicicola, 29 

sericeus, 26, 34 
similis, 29, 37 
suffuscipennis, 28, 40 
syrticolae, 6, 28, 31 
tiliae, 34 
tinctus, 31 

debilis, 28, 32 
tinctus, 28 

viridulus, 31 
planifrons, Labopidea, 105 
platani, Reuteria, 92, 95 
Platylygus, 137, 147 

luridus, 147 
Platytylellus, 131, 132 

borealis, 132, 136 
circumcinctus, 132, 135 
confraternus, 134 
fraterculus, 133, 136 
fraternus, 131, 134 

discifer, 132, 135 
fraternus, 132 
regalis, 132, 135 
rubromarginatus, 132, 135 

insignis, 133, 135 
fraterculus, 136 

insitivus, 21, 133 
angusticollis, 132, 134 
insitivus, 132 

nigricollis, 132, 133 
nigroscutellatus, 132, 134 
rubellicollis, 132, 136 
rubrovittatus, 132, 133 
zonatus, 132, 133 

Poecilocapsus, 137, 172 
lineatus, 13, 172 

Poeciloscytus basalis, 167 
venaticus, 169 

poecilus, Camptobrochis, 67 
poecilus, Deraeocoris, 4, 67, 68 
politus, Plagiognathus, 29, 30, 31 

flaveolus, 26, 29 
pallidicornis, 30 
politus, 27 



pollicaris, Reuteria, 93, 95 
Polymerus, 17, 137, 166 

basalis, 167 
basalis, 166 
fuscatus, 166, 167 

brevirostris, 167, 170 
chrysopsis, 167, 171 
flavocostatus, 167, 168 
fulvipes, 167, 170 
gerhardi, 167, 171 
illini, 166, 168 
nigritus, 168 
nigropallidus, 166, 167 
nubilipes, 166, 170 
opacus, 167, 170 
proximus, 166, 168 
punctipes, 166, 168, 169 
severini, 167, 170 
unifasciatus, 167 

lateralis, 166, 168 
venaticus, 167, 169 
venustus, 166, 170 

populi, Neoborus, 140, 142 
pratensis, Lygus, 148, 149 

elisus, 152 
provancheri, Diaphnidia, 91, 92 
provancheri, Malacocoris, 92 
proximus, Polymerus, 166, 168 
Psallus, 24, 25, 43 

albatus, 36 
alnicenatus, 43, 44 
alnicola, 43, 44 
amorphae, 43, 44 
ancorifer, 21, 44, 46 
astericola, 43, 45 
bakeri, 43, 45 
delicatus, 37, 96 
drakei, 44, 46 
fuscatus, 43, 44 
guttulosus, 40 
juniperi, 76 
morrisoni, 43, 45 
parshleyi, 43, 44 

fuscatus, 44 
piceicola, 43, 44 
seriatus, 4, 13, 43, 45 
sericeus, 34 
strobicola, 43, 45 
sulphureus, 49 

Pseudoxenetus, 118 
regalis, 118, 119 
scutellatus, 118, 119 

pubescens, Neoborus, 140, 141, 142 
puella, Phytocoris, 202, 204, 207, 208 

confluens, 205 
pulcher, Trigonotylus, 129 
pulicarius, Chlamydatus, 25, 26 
pulicarius, Lygaeus, 26 
pumila, Melinna, 112 
pumilus, Ceratocapsus, 109, 110, 112, 113, 114, 

115, 116 
punctatipes, Plagiognathus, 28, 39 

dispar, 39 
punctipes, Polymerus, 166, 168, 169 
purvus, Phytocoris, 185, 187 
Pycnoderes, 22, 58, 60 

convexicollis, 60 
dilatatus, 21, 60, 61 
drakei, 60, 61 
incurvus, 60 
medius, 60 
quadrimaculatus, 60 
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quadrimaculatus, Pycnoderes, 60 
quadrispiculus, Ceratocapsus, 109, 110, 114 
quercalbae, Lygus, 160 
quercalbae, Neolygus, 156, 158, 160, 163, 164 
querci, Reuteria, 93, 95 
quercicola, Deraeocoris, 68, 71, 72 

pallens, 70, 71 
quercicola, 70 

quercicola, Phytocoris, 184, 188, 201, 202, 204 

ramus, Orthotylus, 97, 99, 100 
rapidus, Adelphocoris, 15, 174 
rapidus, Capsus, 174 
recticornis, Megaloceroea, 125 
regalis, Platytylellus fraternus, 132, 135 
regalis, Pseudoxenetus, 118, 119 
regalis, Xenetus, 119 
repetitus, Plagiognathus, 27, 40 
repletus, Plagiognathus, 38 

apicatus, 29, 38 
repletus, 29 

residuus, Horcias dislocatus, 173 
Resthenia nigricollis, 133 

rubrovittata, 133 
Resthenini, 131 
reuteri, Lopidea, 85, 86, 90, 91 
Reuteria, 82, 92 

bifurcata, 93, 94 
fuscicornis, 93, 94 
irrorata, 93, 94, 95 
platani, 92, 95 
pollicaris, 93, 95 
querci, 93, 95 

Reuteroscopus, 24, 48 
ornatus, 21, 48 
sulphureus, 12, 48, 49 

Rhinacloa, 22, 50 
citri, 77 
forticornis, 24, 50 

Rhinocapsus, 25, 40 
vanduzeei, 21, 24, 40 

robiniae, Capsus, 89 
robiniae, Lopidea, 84, 85, 86, 89, SO 
robiniae, Orthotylus, 97, 99, 100, 101 
rosacea, Lygidea, 145 
rosacea, Lygidea rubecula, 145 
rosicola, Plagiognathus, 28, 36 
rossi, Orthotylus, 97, 99, 102 
rostratus, Lepidopsallus, 46, 47 
rubecula, Lygidea, 145 

lurida, 147 
obscura, 145 
rosacea, 145 

rubellicollis, Platytylellus, 132, 136 
rubellus, Horcias dislocatus, 173 
rubellus, Phytocoris, 202, 204 
ruber, Deraeocoris, 21 
rubicundus, Lygus, 4, 148, 149, 153 
rubicundus, Phytocoris, 153 
rubidus, Lepidopsallus, 47 

atricolor, 47 
rubidus, 47 

rubidus, Neurocolpus, 182, 183 
rubidus, Paracalocoris scrupeus, 177 
rubidus, Sthenarus, 47 
rubricornis, Ceratocapsus, 108, 109, 110 
rubromarginatus, Platytylellus fraternus, 132, 

135 
rubrovittata, Resthenia, 133 ~ 
rubrovittatus, Platytylellus, 132, 133 
ruficornis, Cimex, 130 
ruficornis, Trigonotylus, 129, 130 
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rufipennis, Dichrooscytus, 165, 166 
rufipennis, Lygaeus, 166 
rufus, Phytocoris, 203 
rufusculus, Neoborus, 140, 143 

saldaeformis, Peritropis, 62, 63 
saldiformis, Peritropis, 62 
salicicola, Eustictus, 65 
salicicola, Plagiognathus, 36 

depallens, 29, 36 
salicicola, 29 

salicis, Lopidea, 85, 86, 88, 89 
salicis, Lygidea, 145, 146 
salicis, Paracalocoris, 176, 177 
salicis, Phytocoris, 191, 192, 195, 166, 197, 198 
saliens, Criocoris, 21, 49 
saliens, Strongylotes, 49 
sanguinareus, Coccobaphes, 138 
sanguinea, Lopidea staphyleae, 90 
sayi, Deraeocoris, 68, 73 

costalis, 73 
frontalis, 73 
marginata, 73 
sayi, 73 
unicolor, 73 

sayi, Euarmosus, 73 
schotti, Phytocoris, 191, 192, 195, 197, 198 
scrupeus, Capsus, 177 
scrupeus, Paracalocoris, 176, 177 

ardens, 177 
bidens, 177 
compar, 177 
cunealis, 177 
delta, 177 
lucidus, 177 
nubilus, 177 
par, 177 
percursus, 177 
rubidus, 177 
sordidus, 177 
triops, 177 
varius, 177 

scutatus, Horcias dislocatus, 173 
scutellaris, Neoborus amoenus, 139, 140 
scutellatus, Pseudoxenetus, 118, 119 
scutellatus, Xenetus, 118 
semiflavus, Capsus ater, 138 
Semiini, 74, 75 
Semium, 19, 75 

hirtum, 19, 75 
semivittatus, Lygus, 163 
semivittatus, Neolygus, 156, 158, 160, 163 
separatus, Dicyphus, 55 
separatus, Macrolophus, 21, 53, 55, 56 
seriatus, Atomoscelis, 45 
seriatus, Psallus, 4, 13, 43, 45 
sericeus, Plagiognathus, 26, 34 
sericeus, Psallus, 34 
Sericophanes, 15, 17, 116 

heidemanni, 15, 116 
noctuans, 116 
ocellatus, 116 

sericus, Ceratocapsus, 108, 110, 113 
serus, Orthotylus, 98, 99, 102 
setiger, Pilophorus, 120, 124 
setosus, Ceratocapsus, 108, 110, 115 
severini, Polymerus, 167, 170 
sexguttatus, Amblytylus, 51 
sexguttatus, Macrotylus, 21, 51 
signatus, Agalliastes, 45 
signatus, Neoborus amoenus, 140 
silvestri, Fiebrigiella, 209 

Kwnicut: PLiant Bucs, or Miripaz, OF ILLINOIS 

similis, Plagiognathus, 29, 37 
similis, Plagiognathus albatus, 37 
simulans, Capsus, 138 
simulans, Deraeocoris, 138 
Sixeonotus, 22, 58, 59 

areolatus, 59, 60 
insignis, 21, 59 
unicolor, 59 

sordidus, Paracalocoris scrupeus, 177 
spicatus, Phytocoris, 191, 192, 195, 196 
squamosa, Alepidia gracilis, 119 
stalii, IInacora, 12, 82, 83, 84 
staphyleae, Lopidea, 4, 84, 85, 86, $0 

sanguinea, $0 
Stenodema, 125, 130 

trispinosum, 4, 21, 130 
vicinum, 4, 130 

Stenotus, 137, 175 
binotatus, 175 

Sthenarops malina, 83 
Sthenarus rubidus, 47 
strigulatus, Lygus oblineatus, 149 
strobicola, Pilophorus, 7, 120, 122 
strobicola, Psallus, 43, 45 
Strongylocoris, 75, 78 

ambrosiae, 78, 80, 81 
atritibialis, 78, 80 
breviatus, 78, 79, 80 
hirtus, 78, 80, 81 
mohri, 78, 81 
pallipes, 78, 79, 80 
stygicus, 21, 78, 79, 80 

Strongylotes saliens, 49 
stygicus, Capsus, 79 
stygicus, Strongylocoris, 21, 78, 79, 80 
suavis, Agalliastes, 26 
suavis, Chlamydatus, 25, 26 
subfuscus, Neolygus caryae, 156, 162, 163 
submarginatus, Capsus, 103 
submarginatus, Orthotylus, 98, 99, 103 
suffuscipennis, Plagiognathus, 28, 40 
sulcatus, Phytocoris, 185, 189, 190 
sulphureus, Psallus, 49 
sulphureus, Reuteroscopus, 12, 48, 49 
superbus, Adelphocoris, 174 
suspectus, Dichrooscytus, 165, 166 
syrticolae, Plagiognathus, 6, 28, 31 
Systellonotini, 74, 116 

tarsalis, Callimiris, 129 
tarsalis, Trigonotylus, 129 
taxodii, Ceratocapsus, 7, 10, 108, 110, 111 
taxodii, Orthotylus, 7, 97, 99, 101 
taxodii, Parthenicus, 7, 76 
taxodii, Phytocoris, 7, 201, 203, 204 
taxodii, Pilophorus, 7, 120, 121 
Teleorhinus, 15, 17, 22, 52 

davisi, 19 
tephrosicola, 52 

tenellus, Lygus, 163 
tenuicornis, Cylapus, 4, 19, 21, 61 
tenuicornis, Macrolophus, 23, 55, 56 
tenuis, Cyrtopeltis, 53 
tephrosicola, Teleorhinus, 52 
Teratocoris, 125, 128 

discolor, 12, 128 
paludum, 128 

Termatophylidae, 74 
tibialis, Phytocoris, 202, 204, 205 
tiliae, Lygus, 161 
tiliae, Neolygus, 155, 156, 158, 161 
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tiliae, Neurocolpus, 181, 182 
tiliae, Plagiognathus, 34 
tinctipennis, Dichrooscytus, 165 
tinctus, Neolygus, 155, 157, 158 
tinctus, Plagiognathus, 31 

debilis, 28, 32 
tinctus, 28 

tinctus, Plagiognathus albonotatus, 31 
Trachelomiris oculatus, 127 
tricolor, Neoborus, 140, 143 
tricolor, Tropidosteptes, 143 
Trigonotylus, 15, 125, 129 

brevipes, 129 
pulcher, 129 
ruficornis, 129, 130 
tarsalis, 129 

triops, Paracalocoris scrupeus, 177 
trispinosum, Stenodema, 4, 21, 130 
trivittatus, Paracalocoris, 178 
trivittis, Paracalocoris, 176, 178 
Tropidosteptes, 136, 139 

amoenus, 140 
canadensis, 141 
cardinalis, 4, 139 
pettiti, 145 

plagifer, 144 
tricolor, 143 

tsugae, Microphylellus, 41, 42 
tuberculatus, Phytocoris, 185, 187, 189 
tumidifrons, Microphylellus, 41, 42 
tyrannus, Capsus ater, 138 

uhleri, Pilophorus, 5, 7, 120, 122 
ulmi, Orthotylus, 97, 100 
unicolor, Deraeocoris sayi, 73 
unicolor, Sixeonotus, 59 
unifasciatus, Lygaeus, 167 
unifasciatus, Polymerus, 167 

lateralis, 166, 168 
uniformis, Ceratocapsus, 109, 110, 113, 114 
uniformis, Phytocoris, 199, 200, 201 
univittatus, Lygus, 160 
univittatus, Neolygus, 156, 158, 160 

vaccini, Parthenicus, 21 

vanduzeei, Lygus, 4, 16, 21, 148, 149, 150, 151 
vanduzeel, Pilophorus, 120, 122 
vanduzeei, Rhinocapsus, at 24, 40 
varians, Cyrtopeltis, 53 
varius, Paracalocoris scrupeus, 177 
venaticus, Poeciloscytus, 169 
venaticus, Polymerus, 167, 169 
venatorius, Eustictus, 21, 65, 66 
ventralis, Opistheuria clandestina, 131 
venustus, Phytocoris, 202, 204, 206 
venustus, Polymerus, 166, 170 
verbasci, Campylomma, 25 
verbasci, Capsus, 25 
vestitus, Dicyphus, 4, 23, 53, 54 
viburni, Lygidea, 145 
viburni, Lygus, 159 
viburni, Neolygus, 155, 158, 159 
vicinum, Stenodema, 4, 130 
vicinus, Ceratocapsus, 108, 110, 112 
vicinus, Miris, 130 
villosa, Clivinema, 64 
viridicans, Dichrooscytus, 165 
viridis, Orthotylus, 97, 99, 101, 102 
viridulus, Plagiognathus, 31 
vitripennis, Capsus, 56 
vitripennis, Hyaliodes, 21, 56, 57, 58 

discoidalis, 56 
vitripennis, 56 

vittatus, Phytocoris, 185, 190 
vitticollis, Lygus, 162 
vitticollis, Neolygus, 157, 158, 162 
vittiscutis, Neoborus, 140, 142 
vittiscutis, Plagiognathus albatus, 29, 37, 38 

walshii, Pilophorus, 120, 123 

Xenetus regalis, 119 
scutellatus, 118 

Xenoborus, 136, 143 
commissuralis, 143, 144 
neglectus, 144 
pettiti, 144, 145 
plagifer, 144 

zonatus, Platytylellus, 132, 133 
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Studies of 

North American Plecoptera 

he ih bk LS ON 

HIS paper is a result of the contin- 
uance of studies of the stonefly 
fauna of Illinois started in 1926 

and expanded within more recent years to 
include the fauna of North America. 
Three previous papers of mine have dealt 
entirely or in part with Illinois material 
of these aquatic insects; the first dealing 
with the fall and winter species only 
(1929), the second with all the then 
known Illinois species (1935a) and the 
third with additional information and re- 
cordings of species (1937). 

In 1937 the Illinois list of stoneflies 
stood at 38 species plus a questionable 
identification of a capniid female and the 
nymph of a species of Jsoperla not place- 
able to species. Studies of Illinois material 
since 1937 have revealed the identity of 
the capniid adult and the Isoperla nymph, 
and added nine additional species to the 
Illinois list. 

Besides the study of Illinois Plecoptera, 
work has been in progress on the stonefly 
fauna of North America in general as a 
result of the availability of a large amount 
of adult and nymphal material submitted 
for identification by others or directly 
secured on collecting trips made by various 
members of the Illinois Natural History 
Survey staff. The Great Smoky Moun- 
tains National Park region and the states 
of Wisconsin and Michigan have been par- 
ticularly singled out for collecting trips 
because of their nearness to Urbana, IIL., 
and the occurrence in them of numerous 
species not found in Illinois which are 
fairly representative of more northern and 
eastern sections of the United States and 
Canada. Numerous other collecting trips 

With Special Reference 

to the Fauna of Illinois 

producing much material, trips often 
coupled with vacations or other duties, 
have been made by various staff members 
to almost all parts of the United States, 
with the exception of the southwestern 
states, and to southern Canada. In addi- 
tion to collection of adult and nymphal 
stonefly material in quantity, considerable 
attention always has been given on these 
trips to the taking of mating pairs and the 
rearing of adults from nymphs. Some of 
the rearing of adults from nymphs has 
been done at the point of collection by the 
use of special rearing cages and by working 
at night to secure adults emerging from 
nymphs. Other nymphal material has been 
transported to Urbana from distant locali- 
ties and then reared. 

Another phase of activity in connection 
with the Survey’s study of the stonefly 
fauna of North America has been the care- 
ful examination of existing types. “The 
collections of the Museum of Comparative 
Zoology, Cambridge, Mass., and of Cor- 
nell University, Ithaca, N. Y., in addition 
to the Illinois Natural History Survey 
collection, are particularly rich in typic 
specimens of Plecoptera, and all of the 
North. American types in these collections 
have been critically studied upon several 
occasions. The writer has also been privi- 
leged to study most of the other types of 
North American Plecoptera scattered here 
and there in various collections throughout 
the country. 

The result of all this collecting, rearing, 
identification of material and study of 
types has naturally yielded much new in- 
formation regarding the association of 
nymphs with adults, the distribution of 

aso 
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numerous species, the synonymy of certain 
species with others and the discovery of 
new species. In the present paper are the 
most important of these findings, with 
special emphasis upon a complete account 
of the fauna of Illinois. 
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Arrangement of Subject Matter 

In order to prevent treating various 
genera in two separate portions of this — 
article, I have interwoven the subject 
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matter pertaining especially to Illinois 
with that relating to the North American 
fauna as a whole. As in my paper dealing 
with the stoneflies of Illinois as a unit 
(1935a), I have followed a presentation 
order beginning with the Pteronarcidae 
and ending with Chloroperlidae. 

Revised Classification 

In my paper dealing with the stoneflies 
of Illinois (1935a), I gave a discussion 
of the classification then proposed for the 
Plecoptera of North America, together 
with an outline showing the relationships 
of the various groups as I then accepted 
them. As might be expected in the devel- 
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opment of a classification of a neglected 
order of insects, the study of extensive 
material since 1935, particularly from 
Western states, has caused some modifica- 
tions of my former views. 
My present ideas regarding the classifi- 

cation of the North American Plecoptera 
down to generic groups are represented by 
the outline below. 

This outline represents changes in my 
1935 classification as follows: (1) reduc- 
tion of genera in the family ‘Taeniop- 
terygidae to Taeniopteryx and Brachyp- 
tera, (2) removal of Eucapnopsis from the 
Leuctridae and its placement in the Cap- 
niidae, (3) addition to the Capniidae of 
the recently described genera of Isocapnia 

REVISED CLASSIFICATION 

OF THE PLECOPTERA OF NORTH AMERICA 

WOLOGNATHA 

or 

‘FILIPALPIA 
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and Nemocapnia, (4) addition of Claas- 
senia to the Perlidae, (5) addition of Dic- 
tyopterygella to the Perlodidae, (6) the 
recognition of Diploperla as the generic 
name for a group of species formerly for 
the most part placed in Perla (s.l.), and 
its placement in the family of Perlodidae, 
(7) erection of a new family, the Isoper- 
lidae, for the genus Isoperla, which I 
formerly placed in the Chloroperlidae, 
(8) recognition of Oroperla as a genus of 
Perlodidae and (9) removal of Jsoperla 
from Chloroperlidae and the addition to 
this family of Hastaperla. 

Some of the now accepted genera repre- 
sent rather homogeneous groups of species, 
whereas other genera are quite hetero- 
geneous and may contain several more or 
less minor complexes. Acceptance of these 
minor complexes within the larger generic 
units as subgenera will serve most nomen- 
clatorial and classificatory needs. For in- 
stance, Brachyptera represents a genus 
containing several smaller complexes, most 
of which (Nephopteryx, Obipteryx, Oem- 
opteryx, Rhabdiopteryx, Strophopteryx, 
etc.) have already been named and some- 
times considered as genera. No _ phylo- 
genetic relationships are lost or obscured 
by use of subgeneric names for such 
smaller complexes as Oemopteryx, for 
example, and the treatment of general 
entomological literature is often improved. 
‘The same applies to such genera as Ne- 
moura and Perlodes. Isoperla (s.1.), as I 
now recognize it, contains several sub- 

genera, some named and others unnamed. 
Almost any genus containing a number of 
species can be broken into finer subgeneric 
groups or complexes, but it is not the pur- 
pose of this article to go into detail con- 
cerning such classifications. Revisional 
papers dealing exhaustively with single 
families or genera are the best places for 
such lesser groupings to be defined and 
evaluated. 

The groupings of the above species are 
subject to the personal factor in evalua- 
tion by individual specialists, and, like an 
accordion, the skeletal organizational 
scheme can be pulled out or contracted. 
Some students of stoneflies prefer to group 
the nemourids, leuctrids, capniids and 
taeniopterygids as subfamilies of a single 
large family, the Nemouridae. I prefer, 
however, at least for the present and until 
the world fauna is better known, to con- 
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sider them as separate families. The actual 
problems of ready identification and keying 
remain the same regardless of which policy 
is followed. Future and broader studies 
of the world stonefly fauna will inevitably 
exert influences for some changes in exist- 
ing classificatory systems. 

REVISED KEY TO FAMILIES 

of the Plecoptera of North America 
(Figures illustrating almost all of the charac- 
ters used in these keys may be found in Frison 
1935a) 

ADULTS 

1. Anal area of forewings with two or 
more rows of crossveins; basal ab- 
dominal sternites with remnants of 
nymphal gills’). .s....; ven Pteronarcidae 

Anal area of forewings entirely without 
crossveins or with but one row; basal 
abdominal segments without remnants 
of nymphal gills. >... < se. aceeee 2 

2. Cerci short, not longer than greatest 
width of the pronotum.............. 3 

Cerci long, much longer than greatest 
width of the pronotum.............. 7 

3. Forewings with numerous costal cross- 
veins; the pronotum, as viewed from 
the side, lies at a downward sloping 
angle to the otherwise general hori- 
zontal plane of the mesothorax and 
metathorax; some species with gill 
remnants at least on sides of meso- 
thorax and metathorax above bases 
Of Jerse io0 22 eee Peltoperlidae 

Forewings with no or few costal cross- 
veins; the pronotum, as viewed from 
the side, lies in the same general hori- 
zontal plane as the mesothorax and 
metathorax; without any gill remnants 
on sides of mesothorax and metathorax 
above bases of legs... -2/4. 724.0 seee 4 

4. Second tarsal segment about as long as 
other tarsal segments............... 
inst ee Re ee Taeniopterygidae 

Second tarsal segment much shorter than 
other tarsal segments................ 5 

5. Cerci with five or six segments........ 
DS ipsterNes Capniidae (Eucapnopsis only) 

Cerci one segmented................-. 
6. Apical marginal space beyond tip of sub- 

costa with an oblique crossvein; some 
species with gill remnants in cervical 
CELION Sy As hee ee Nemouridae 

Apical marginal space beyond tip of sub- 
costa without oblique crossvein ; no gill 
remnants ever present in cervical re- 
gion.... .Leuctridae 

7. First tarsal segment ‘long, about as long 
as the third tarsal segment; remnants 
of thoracic or submental gills never 
present; forewing with no or few 
median and cubital crossveins; fe- 
males with a narrow or broad, pale, 
weakly sclerotized, median, longitudi- 
nal band on basal abdominal tergites 
distinctly contrasting with strongly 
sclerotized lateral margins; labium 

; 

: 
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10. 

11. 

with paraglossae and glossae extend- 
ing forward about the same distance 
and arranged alongside of one another 
in same horizontal plane (Filipalpia 
(SVD) hgh wel acadeaien oar ge Pate oregon Capniidae 

First tarsal segment short, much shorter 
than third tarsal segment; remnants 
of thoracic or submental gills present 
or absent; forewing with from several 
to many median and cubital cross- 
veins; females without a weakly scle- 
rotized longitudinal band on basal ab- 
dominal tergites contrasting with 
strongly sclerotized lateral margins; 
labium with paraglossae extending 
forward beyond glossae and so dom- 
inating glossae that the latter are much 
reduced (Subulipalpia type)......... 8 

Remnants of branched filamentous gills 
on sides or venter of thorax, in posi- 
tion corresponding to location of 
branched filamentous gills in nymphs 
shin eGR REE co etre er ae Perlidae 

No remnants of nymphal branched fila- 
mentous gills on sides or venter of 
thorax, or if gill remnants are present 
they are single, not branched, finger- 
like processes (some Perlodidae) ..... 9 

Remnant of finger-like gills located near 
each side of outer basal corner of sub- 
Vis) (IN ae ae aoe One Perlodidae 
(Perlodes, Isogenus and Hydroperla) 

No remnant of finger-like gills located 
near each side of outer basal corner 
OMSU DINE DCMI espe ee ee ert eee, A 10 

Anal lobe of hindwing always present 
and large; anal lobe with 5 to 10 dis- 
tinct veins, exclusive of first anal vein, 
reaching margin of wing; males with 
lobe on posterior margin of seventh or 
eighth, or sometimes both seventh and 
eighth, ventral abdominal segments 
except for Dictyopterygella.......... 11 

Anal lobe of hindwing usually present, 
but sometimes small and in Hastaperla 
lacking; anal lobe usually with but 
two to three distinct veins exclusive of 
first anal vein, except Kathroperla 
which may have six or seven, reach- 
ing margin of wing; males without a 
lobe on posterior margin of either sev- 
enth or eighth ventral abdominal seg- 
METIS ues hoes uns era ey, Chloroperlidae 

Males with lobe on posterior margin of 
seventh abdominal sternite, except in 
Dictyopterygella where all lobes are 
lacking and in Dziploperla luctuosa 
which has lobe on eighth abdominal 
sternite; males with tenth abdominal 
tergite usually distinctly cleft, or if 
not distinctly cleft with subanal lobes 
projecting backward (Dictyopterygel- 
la) or with special terminal dorsal 
abdominal structures (Diploperla luc- 
tuosa, D. duplicata and D. bilobata) ; 
radial sector of forewing with from 
two to five branches, usually with 
three or more; subgenital plate of fe- 
male usually well developed, large 
and frequently covering most of eighth 
abdominal sternite..........Perlodidae 
(Dictyopterygella and Diploperla) 
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Males without a lobe on posterior mar- 
gin of seventh ventral abdominal seg- 
ment but with such a lobe varying in 
size from small to large, always on 
eighth abdominal sternite; males with 
tenth abdominal tergite never distinct- 
ly cleft; radial sector of forewing with 
from two to four branches, but usually 
with two; subgenital plate of female 
sometimes not developed, and when 
present usually not covering most of 
the eighth abdominal sternite........ 
qi Mes fase Eta tne me os nds ale eS Isoperlidae 

NYMPHS 

. Gills present on some of the ventral 
basal abdominal segments........... 

Gills absent on all ventral abdominal 
SESIMEDUS Hira ace SP eT ee ee a 

. Venter of thorax covered with large, 
overlapping, shieldlike plates........ 
pa Ah ne iN ied Bee Toe ek a 5 Peltoperlidae 

Venter of thorax without distinct, large, 
overlapping, shieldlike plates........ 3 

. Labium with paraglossae and _ glossae 
extending forward about the same 
distance and side by side in the same 
horizontals planes see a5 ae ee 4 

Labium with paraglossae extending for- 
ward much farther than the glossae, 
the latter deeply inset below and be- 
tween the paraglossae so as to appear 

almost as basal segments of them.... 7 
. Second tarsal segment approximately as 

long as or longer than the first seg- 
TITER R ne ee eae Taeniopterygidae 

Second tarsal segment shorter than the 
ATE SEM EE. Be Tiear os ee ete 5 

. Small and robust nymphs, hairy; hind- 
wing pads extending considerably out- 
ward from the body at an angle; gills 
present or absent in ventral cervical 
HESTON t seen en risen hoe Nemouridae 

Small and slender nymphs; hairs few, 
fine or lacking; hindwing pads lying 
about parallel to longitudinal axis of 
body; no branched cervical gills.... 6 

. Lateral margins of abdominal segments 
somewhat rounded, segments widest 
at posterior margin and narrower to- 
ward base; hindwing pads with anal 
lobe or area extending far beyond 
middle of wing pad; forewing pads 
of males sometimes entirely lacking; 
last abdominal segment in males some- 
times with a conical projection...... 
SA SAAD ce ee See et pone Capniidae 

Lateral margins of abdominal segments 
almost straight, abdomen appearing 
more cylindrical; each hindwing pad 
with anal lobe or area small and not 
extending much beyond middle of wing 
pad; forewing pads of males always 
present; last abdominal segment in 
males without a conical projection 
Mi intl Ne eget g Re tet PRN Onn a Leuctridae 

. Branched filamentous gills on sides and 
Vemier (OL thorax seer.) oan Perlidae 

Without branched filamentous gills on 
sides*0r Vellter orathorax:...) 40 oe.- 8 

. With a small membranous finger-like 



gill located near each side of outer 
basal angle of submentum. . Perlodidae 
(Perlodes, Isogenus and Hydroperla) 

Without such gill on submentum 9 
9. Lateral margins of forewing pads ap- 

proximately straight or in line with 
longitudinal body axis; tip of lacinia 
with one or more teeth; diameter of 
fourth segment of maxillary palpus 
not much greater than base of fifth 
segment; nymphs frequently with a 
conspicuous color pattern on dorsum 
of abdomen ..... Psi ee 

Lateral margins of forewing pads round- 
ed; tip of lacinia never with more 
than one tooth; diameter of fourth 
segment of maxillary palpus often 
much greater than base of fifth seg- 
ment; nymph _ without conspicuous 
color pattern on dorsum of abdomen 
(sometimes color pattern of adult 
ready to emerge is evident through 
nymphal skin) _.Chloroperlidae 

10. Maxillae bulging out from sides of head 
in a very conspicuous manner; diame- 
ter of lacinia from base to apex tapers 
very rapidly, and it forms a long 
single claw or a long claw plus a 
secondary one; color pattern of ab- 
dominal tergites suffused or with dis- 
tinct transverse markings. . 

Perlodidae (Diploperla)* 
Maxillae not or but slightly bulging out 

from sides of head; diameter of la- 
cinia from base to apex less tapering, 
structure in general of more stocky 
form with smaller teeth or tooth at 
apex; color pattern of abdominal ter- 
gites suffused or with distinct longi- 
tudinal markings........... Isoperlidae 

10 

Revised List of Illinois Species 

‘The number of species of stoneflies now 
known to be found in I]linois represents a 
great increase over the numbers in all for- 
mer lists. In briefly reviewing the growth 
of the Illinois faunal list it will suffice to 
quote from my papers of 1935a and 1937. 

In 1935 I wrote: “A revised tabulation 
of the species recorded by Walsh from the 
vicinity of Rock Island in 1862 gives us 
a present list of 15 species. In the tabu- 
lation of species by states as given by 
Needham and Claassen (1925), Illinois 
is credited with 14 species, but since two 
species of Pteronarcys are listed whereas 
all our evidence indicates but one, this 
list of 1925 includes only 13 species. If 
all the Walsh records had been placed by 
Needham and Claassen their list would 
have given 17 species for this state. Our 
studies to date give us a total of 36 species 
of stoneflies for Illinois plus at least two 

*Nymph of Dictyopterygella when found will probably 
key out at this place. 
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and possibly a third species as yet known 
only as nymphs and not placeable to species 
at the present time—a list more than 
double those of Walsh or Needham and 
Claassen. 

“The status of two Acroneuria nymphs 
and another nymph which I am tentatively 
placing as Neophasganophora needs to be 
definitely established. Two of these, one 
Acroneuria and the Neophasganophora, 
are certainly species which are additions 
to our list. The second 4croneuria nymph 
now unnamed may represent a light phase 
of a species already reared and known, but 
there is also a possibility that it may be 
new to our list.” 

In 1937 I wrote: ‘These specific place- 
ments [assignment of specific names, based 
upon rearings, to two species known only 
from unidentifiable nymphs in 1935a| 
bring the total of Illinois stoneflies to 38, 
with the certainty that two additional 
species will be added by future studies, 
one a questionable identification of a fe- 
male Capnia as vernalis Newport and the 
other an Jsoperla represented as yet by a 
single nymph not placeable to species.” 

The rearing and collecting of Illinois 
material since 1937, together with the 
rearing and collecting of material from 
other states, have now expanded the IlIli- 
nois faunal list to 49 species, which is 
greater than the number recorded for any 
other state except New York. The New 
York list of 1928 contained 59 recorded 
species, but at least two of these names 
are involved in the synonymy of other 
listed names. Additional species have been 
collected in New York since then, and the 
final list has possibilities of some 60 species. 

The Illinois list may eventually be aug- 
mented by a few additional species, but 
our field work has been so comprehensive 
that but few species can possibly be added. 
No Illinois nymphs are now known which 
cannot be placed to species. 

—_ To. 

Of species — 
known to occur in adjacent states, dcro- — 
neuria areta, Isoperla dicala and Isoperla 
namata, all described in this paper, may 
sometime be taken in Illinois. 4d croneuria 
areta is found in the Ohio River basin, 
and specimens are a possibility at points 
along-the boundary waters of the Ohio 
River in southern Illinois. Isoperla nama- 
ta has been taken in two states, Indiana 
and Missouri, adjacent to southern IIlinois 
and thus may eventually be found within 

a 

5 
# 
1. 

ye Ar 
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our borders, but several streams which 
seemed to present possibilities of harboring 
this species have not thus far produced 
any specimens. IJsoperla dicala has been 
taken in northern Indiana, and the upper 
parts of the Kankakee River basin in IIli- 
nois present possibilities for finding this 
species. Isoperla duplicata and Leuctra 
sara have been found in Indiana about 30 
miles east of the border of central Illinois. 
Then the chance of finding some other 
species, not to be considered as a possibility 
based on present distributional records, can 
never be entirely excluded. 

Of the North American families of 
stoneflies recognized by me, Illinois lacks 
representatives of but a single family, the 
Peltoperlidae. The nymphs of species be- 
longing to this family are found in cold 
streams in mountainous or northern states, 

and it is unlikely that a species of this 
family will ever be found in Illinois. 

REVISED LIST OF THE 

PLECOPTERA OF ILLINOIS 

‘Yogether With Illinois Literature 
Citations 

PTERONARCIDAE 

Pteronarcys Newman 
Pteronarcys pictetii Hagen 

Frison 1935a, p. 336 (nobilis) 

TAENIOPTERYGIDAE 

_Taeniopteryx Pictet 
Taeniopteryx maura (Pictet) 

Frison 1935a, p. 341 (nivalis) 
Taeniopteryx parvula Banks 

Frison 1935a, p. 345 
Taeniopteryx lita Frison 

Present paper, p. 249 

Brachyptera Newport 
Brachyptera fasciata (Burmeister) 

Frison 1935a, p. 347 

NEMOURIDAE 

Nemoura Latreille 
Nemoura venosa Banks 

Frison 1935a, p. 349 
Nemoura trispinosa Claassen 

Present paper, p. 261 

LEUCTRIDAE 
Leuctra Stephens 

Leuctra claasseni Frison 
Frison 1935a, p. 354 

Leuctra decepta Claassen 
Present paper, p. 257 

Leuctra tenuis (Pictet) 
Present paper, p. 258 

CAPNIIDAE 
Capnia Pictet 

Capnia opis (Newman) 
Present paper, p. 264 
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Nemocapnia Banks 
Nemocapnia carolina Banks 
oe 1935a, p. 356 (Capnia vernalis 
te) 

Allocapnia Claassen 
Allocapnia forbesi Frison 

Frison 1935a, p. 363 
Allocapnia forbesi var. cornuta Frison 

Frison 1935a, p. 363 
Allocapnia granulata (Claassen) 

Frison 1935a, p. 364 
Allocapnia illinoensis Frison 

Frison 1935a, p. 365 
Allocapnia mystica Frison 

Frison 1935a, p. 366 
Allocapnia pygmaea (Burmeister) 

Present paper, p. 265 
Allocapnia recta (Claassen) 

Frison 1935a, p. 367 
Allocapnia vivipara (Claassen) 

Frison 1935a, p. 370 
Allocapnia rickeri Frison 

Frison 1935a, p. 367 
present paper, p. 269 

PERLIDAE 
Atoperla Banks 

Atoperla ephyre (Newman) 
Frison 1935a, p. 377 

Perlinella Banks 
Perlinella drymo (Newman) 

Frison 1935a, p. 380 
Neoperla Needham 

Neoperla clymene (Newman) 
Frison 1935a, p. 381 

Perlesta Banks 
Perlesta placida (Hagen) 

Frison 1935a, p. 386, and present paper, 
p. 271 

Acroneuria Pictet 
Acroneuria abnormis (Newman) 

Frison, 1935a, p. 391 
Acroneuria internata (Walker) 

Frison 1935a, p. 401 
Acroneuria ruralis (Hagen) 

Frison 1935a, p. 403 
Acroneuria evoluta Klapalek 

Frison 1935a, p. 395 (arida), and pres- 
ent paper, p. 273 

Acroneuria mela Frison 
Frison 1935a, p. 405 (Acroieuria sp. a), 

and 1937, p. 79 (ewoluta) 
Acroneuria perplexa Frison 

Frison 1937, p. 79 
Neophasganophora Lestage 
Neophasganophora capitata (Pictet) 

Frison 1935a, p. 409 
Togoperla Klapalek 

Togoperla media (Walker) 
Frison 1935a, p. 412 

Togoperla kansensis (Banks) 
Frison 1937, p. 82, and 1935a, p. 414 

(Togoperla sp. a) 

PERLODIDAE 
Hydroperla Frison 

Hydroperla crosbyi (Needham & Claas- 
sen) 
Frison 1935a, p. 419 

Hydroperla harti Frison 
Frison 1935a, p. 423 

Hydroperla varians (Walsh) 
Frison 1935a, p. 426, and 1937, p. 82 

(pygmaea), and 
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CHLOROPERLIDAE 

Hastaperla Ricker 
Hastaperla brevis (Banks) 

Frison 1935a, p. 431 
present paper, p. 340 

(cydippe), and 

Alloperla Banks 

Alloperla caudata Frison 
Present paper, p. 342 

Alloperla banksi Frison 
Present paper, p. 343 

ISOPERLIDAE 

Isoperla Banks 
Isoperla bilineata (Say) 

Frison 1935a, p. 437 
Isoperla confusa Frison 

Frison 1935a, p. 441 
Isoperla conspicua Frison 

Frison 1935a, p. 445 
Isoperla decepta Frison 

Frison 1935a, p. 447 
Isoperla minuta (Banks) 

Frison 1935a, p. 453 
Isoperla mohri Frison 

Frison 1935a, p. 455 
Isoperla richardsoni Frison 

Frison 1935a, p. 459 
Isoperla marlynia Needham & Claassen 

Frison 1935a, p. 439 (clio), and present 

paper, p. 330 
Isoperla burksi Frison 

Present paper, p. 332 
Isoperla longiseta Banks 

Present paper, p. 318 

PTERONARCIDAE 

Because of their large size for stoneflies, 
gill remnants on adults and general dis- 
tribution, the species of Pteronarcys have 
long attracted the fancy of students of 
insect life. In spite of all the work done 
to date, however, there remain taxonomic 
problems and gaps in our knowledge which 
can be solved only, or best, by the rearing 
of series of specimens from numerous lo- 
calities. 

One of the problems confronting the 
writer has been the determination of the 
number of eastern North American spe- 
cies in the complex in which the nymphs 
lack the lateral lobes or hooks on the sides 
of the abdomen. This, in turn, has led to 
some discoveries regarding existing nomen- 
clatorial matters. My conclusions to date 
regarding these matters are presented 
under the headings of Pteronarcys dorsa- 
ta (Say) and pictetii Hagen. 

The bibliography and synonymy listed 
for dorsata and pictetii do not include all 
references to these two species in litera- 
ture, but these listings do account for all 
references involving synonymy and nomen- 
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clatorial problems. It is a fairly safe as- 
sumption that all American references 
since Smith (1917) for dorsata should 
now be associated with dorsata and those 
for nobilis Hagen should now be associated 
with pictetii. 

Pteronarcys dorsata (Say) 

Sialis dorsata Say (1823, p. 164). Original 
description. 

Pteronarcys regalis Newman (1838a, p. 
176). Previous synonymy accepted. 

Kollaria insignis Pictet (1841, p. 123). 
Previous synonymy accepted. 

Pteronarcys nobilis Hagen (1861, p. 15). 
New synonymy. 

Pteronarcys proteus Hagen (1861, p. 14). 
New synonymy. 

Pteronarcys regalis Hagen (1873, p. 286). 
Previous synonymy accepted. 

Pteronarcys nobilis Hagen (1873, p. 285). 
New synonymy. 

Pteronarcys frigida Gerstaecker (1873, p. 
65). Previous synonymy accepted. 

Pteronarcys rectus Provancher 

189). Previous synonymy accepted. 
Pteronarcys flavicornis Provancher (1876, 

p. 191). Previous synonymy accepted. 
Pteronarcys nobilis Klapalek (1907, p. 153). 

New synonymy. 
Pteronarcys dorsata Needham & Claassen 

(1925, p. 35). 
Pteronarcys shelfordi Frison (1934, p. 25). 

herr synonymy of frigida by Ricker (1938, 
p. 130). 

In her revisional paper dealing with the 
North American species of Pteronarcinae 
and Perlodini, Smith (1917) established 
the association of the specific name of 
dorsata with a common northeastern spe- 
cies of Pteronarcys which in the female 
has the posterior margin of the eighth 
abdominal sternite straight and in the male 
has the tips of the lobes of the tenth ab- 
dominal tergite bent upward. This con- 
cept of dorsata may or may not represent 
the species actually described by Say, but 
this interpretation of Say’s species was ac- 
cepted by Needham & Claassen (1925) ; 
there is no good reason for not following, 
and from the standpoint of stability of 
names there is good reason for favoring, 
the perpetuation of this earlier nomen- 
clatorial decision. 

It is unfortunate, however, that, when 
adopting the use of the name dorsata, 
Smith (1917) did not correctly interpret 
nobilis Hagen (1861). The female of 
nobilis in the original description is char- 
acterized as having the “2 antepenulti- 
mate one [ventral segment] truncated, 
orange, two short setiform appendages? 

(1876, p. 
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(they cannot be clearly seen).” In view 
of this suggestive description, it Is surpris- 
ing that the name of nobilis was associated 
by Smith (1917) with a species which 
has the eighth abdominal sternite distinctly 
incised in the middle of its posterior mar- 
gin. Needham & Claassen (1925) fol- 
lowed Smith, and, previous to a close study 
of the types of nobilis, this use of names 
was accepted by me (1935a). 

In the Museum of Comparative Zo- 
ology, there are two specimens, one male 
and one female, labeled as the types of 
nobilis and assigned the type number of 
“241.” Upon two occasions I have studied 
these types in considerable detail, and upon 
another occasion had them independently 
studied for me by Dr. H. H. Ross of the 
Illinois Natural History Survey. The 
typic female specimen has associated with 
it on the insect pin the data, “P. nobilis 
Hagen-Winthem-Hagen,” and the typic 
male the data, “New York—Winthem- 
Hagen.” Neither the typic male nor the 
typic female corresponds to the use of 
nobilis as defined by Smith (1917) and 
followed by Needham & Claassen (1925) 
and subsequently by me (1935a). The 
typic female has the posterior margin of 
the eighth abdominal sternite straight and 
thus corresponds with the “truncated” 
part of Hagen’s original description and 
the species dorsata as now accepted. The 
“two short setiform appendages” question- 
ably mentioned by Hagen (1861) do not 
now show in the pinned specimen, and 
later Hagen (1873) states, “There are 
no appendages (as I described with a ? 
in my Synopsis). Even if these appen- 
dages were present, as I shall show in a 
following paragraph, they would not pre- 
clude this typic female being placed in the 
synonymy of dorsata. The typic male, 
likewise, has the lobes of the tenth ab- 
dominal tergite slightly turned upwards 
as in shelfordi Frison and dorsata, and 
most certainly not downwards as in nobilis 
as used by Smith (1917). Since all evi- 
dence points to the male and female speci- 
mens labeled as types “No. 142” being the 
true types, it must follow that nobilis 
should be placed in the synonymy of 
dorsata. 

Unaware of certain characters of frigida 
Gerstaecker (1873) from Labrador, pre- 
viously sunk as a synonym of dorsata by 
Smith (1917), I described shelfordi in 
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1934 from Fort Churchill on Hudson’s 
Bay. Ricker (1938), after a study of 
Gerstaecker’s type, came to the conclusion 
that shelfordi was a synonym of frigida, 
and I now accept the view that these two 
are of the same species. 

It is also now my view that shelfordi 
is the same as dorsata and that the differ- 
ences originally used by me (1934) to 

fis tonics 
Fig. 1.— 

Pteronarcys 

dorsata. 

2 SUBGENITAL PLATE 

separate the two are attributable to vari- 
ation. This view was gradually formed 
by the study of considerable adult Pteron- 
arcys material and by repeated attempts to 
separate to species the nymphs belonging 
to this same complex of species (lacking 
lateral hooks on sides of abdomen). My 
suspicions that shelfordi (— frigida) in- 
tergraded with dorsata were definitely con- 
firmed by the rearing of a series of adults 
from nymphs found climbing out of the 
water in the Pere Marquette River near 
Baldwin, Mich., on May 19, 1940. Fig. 
1 shows the posterior margins of the eighth 
abdominal sternites of adult females reared 
at this time. It can be seen from this figure 
that there is intergradation in the same 
locality between females of the dorsata 
and shelfordi types, and they should not 
be accepted as distinct species. When 
shelfordi was originally described I was 
not aware of the shape of the eighth ab- 
dominal sternite in the females of frigida, 
and as a result of Smith’s (1917) paper 
I assumed that all the names placed in 
synonymy of dorsata referred to females 
having the posterior margin of the eighth 
abdominal sternite straight without small 
projections. 

Distributional records do tend to indi- 
cate, however, that specimens of dorsata 
having the eighth abdominal sternite 
straight are more nearly confined to the 
southern part of the range of this species, 
and those with two small projections on 
the eighth sternite (frigida and shelfordi 
types) prevail in the northern part of its 
range. 
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I am accepting Smith’s (1917) place- 
ment of Kollaria insignis Pictet (1841), 
Pteronarcys regalis Newman (1838), P. 
rectus Provancher (1876), P. flavicornis 
Provancher (1876) and P. frigida Ger- 
staecker (1873) as synonyms of dorsata. 
Klapalek (1907) has shown that insignis 
is the same as regalis, and regalis is a syn- 
onym of dorsata, as a result of Smith’s 
interpretation of Say’s species. Ricker 
(1938) further confirms synonymy of in- 
signis with dorsata based upon study of 
the type of the former. 

In 1939, I studied the specimens in the 
Provancher collection now in the Provin- 
cial Museum, Quebec, Canada, in hopes 
of definitely locating types of rectus and 
flavicornis. In this collection I found one 
female and one male Pteronarcys associat- 
ed with the label of “P. regalis,” and both 
are specimens of dorsata as | now recog- 
nize this species. Another female Pteron- 
arcys standing associated with the name 
“rectus” may be a type, and it also is 
dorsata. All specimens of Pteronarcys 
now in the Provancher collection tend to 
confirm the correctness of placing these 
names rectus and flavicornis in the synony- 
my of dorsata as done by Smith (1917). 

It should be mentioned here that 
Hagen’s 1861 record for proteus and his 
1873 record for nobilis should be placed in 
the bibliography of dorsata since Hagen 
in 1873 states that the specimens recorded 
by him in 1861 as proteus are regalis 
— dorsata). Smith (1917) thus erred 

in placing Hagen’s (1861) reference to 
proteus under proteus when it should go 
under dorsata. Also, Klapalek’s (1907) 
reference to nobilis should be placed in the 
synonymy of dorsata and not under pic- 
tetii (= nobilis) as done by Smith. 

As mentioned in an earlier paragraph, I 
am placing regalis in the synonymy of 
dorsata because of reared females from the 
same locality which show all stages be- 
tween having a straight posterior margin 
of the eighth abdominal sternite and hav- 
ing two conspicuous nipple-like processes. 
Hagen’s (1873) report seems to be quite 
definite in regard to regalis having these 
nipple-like processes. 

Pteronarcys pictetii Hagen 

Pteronarcys pictetii Hagen (1873, p. 286). 
Original description, ¢, 9. 
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Pteronarcys regalis Hagen (1861, p. 15). 
New synonymy for Q. 

Pteronarcys nobilis Smith (1917, p. 448). 
New synonymy. 

Pteronarcys nobilis Needham & Claassen 
(1925, p. 36). New synonymy. 

Pteronarcys nobilis Frison (1935a, p. 336). 
New synonymy. 

Under the discussion of dorsata (Say) 
I have shown that nobilis Hagen is the 
species called dorsata by Smith (1917), 
and that regalis Newman (1838a) is a 
variant of dorsata. 

The types of pictetii are now in the 
Museum of Comparative Zoology, associ- 
ated with the type number “242.” The 
female has labels associated with it as fol- 
lows: “Philadelphia — Winthem — Ha- 
gen.” ‘The male has associated with it the 
following data: ‘‘Meadville—Pa.—B. P. 
Mann.” In view of the fact that the male 
type is the species dorsata, I hereby desig- 
nate the female type as the lectotype to 
govern the use of the name Pictetit. 
A study of these types reveals that 

pictetii is the species called nobilis by 
Smith and was so synonymized by her. 
However, since Smith’s concept of nobilis 
was in error, the name of pictetii, by selec- 
tion of typic female as lectotype, is the 
first name available to be used for the 
species called nobilis by Smith (1917), 
Needham & Claassen (1925) and Frison 
(1934 and 1935a). 

Hagen’s (1873) paper clearly corrected 
his earlier mistakes of 1861 regarding 
Pteronarcys, but he had no means of 
knowing that his nobilis and regalis would 
be found to intergrade and that dorsata 
would later be considered a species of 
Pteronarcys having name priority over 
both nobilis and regalis. 

I have been unable thus far to find 
definite workable characters for separating 
the nymphs of dorsata and pictetii. At one 
time I thought that more distinctive strip- 
ing of the nymphal abdomens indicated 
dorsata, but rearings have not confirmed 
this view, and the character of the water 
seems to have a marked influence upon the 
appearance of the nymphs. Mature female 
nymphs of pictetii can often be identified 
because of a strong indication of the in- 
cised posterior margin in the middle of the 
eighth abdominal sternite. 

Ricker (1938), in his remarks regard- 
ing Pteronarcys pictetii, implies that the 
type of pictetii is a specimen called proteus 
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by Pictet (1841) and is in the Zoological 
Museum, Berlin, Germany. Pictet’s speci- 
men may be in the Zoological Museum in 
Berlin, but the types of pictetii are in the 
Museum of Comparative Zoology, as al- 
ready stated. 

Pteronarcys species 

In New Brunswick in 1939, a series of 
nymphs of Pteronarcys was taken which 
cannot be reliably assigned to any species 
known at this time. Since then a similar 
nymph has been collected in Connecticut. 
The nymph, fig. 2, because of lateral pro- 
jections on the sides of the first eight ab- 
dominal segments, is suggestive of the 
nymph at present associated with the spe- 
cies biloba Newman and proteus New- 
man. Of these two species it most closely 
resembles the nymph now assigned to bilo- 
ba because of the more prominent lateral 
lobes and the more sharply angled anterior 
corners of the pronotum. It differs from 

Fig. 2—Nymph of Pteronarcys species. 
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biloba, however, in that the lateral ab- 
dominal projections are much more devel- 
oped except on the first and eighth seg- 
ments, that there is a very prominent pro- 
jection on each side of the mesonotal wing 
pad, and that the projections at the corner 
angles of the pronotum are abnormally 
prominent. 

There is considerable question as yet 
regarding the true status of Pteronarcys 
comstocki Smith, and it is possible that 
the nymph now illustrated should be asso- 
ciated with this name. Reared material is 
needed to settle this and other points in- 
volved with the correct determination of 
several species of Pteronarcys. 

Data associated with these specimens are 
as follows. 

ConNeEcTICUT.—MounT CARMEL, Mill River, 
Sleeping Giant State Park: Oct. 14, 1941, K. 
M. Sommerman, 1 nymph. 

NEW BrRUNSWICK.—PENOBSQUIS, crawling on 
rocks in small clear stream: Aug. 20, 1939, 
T. H. Frison & T. H. Frison, Jr., 18 nymphs. 

PELTOPERLIDAE 

This family is exceedingly interesting 
to the student of stoneflies because of its 
many unique features, including the strik- 
ingly roachlike appearance of the nymphs. 

Fig. 3—Nymph of Peltoperla brevis. 
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Few records of the various described spe- 
cies occur in literature, and the general 
taxonomy of the group is far from satis- 
factory because of the lack of reared ma- 
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Fig. 4.—Peltoperla brevis. 

terial and series of associated males and 
females, and because of certain weaknesses 
in existing specific descriptions. 

‘The character, number and location of 
the gills in the nymphs, and remnants of 
these in the adults, are certain to prove of 
great value in future work of identifica- 
tion. Claassen (1931) has given a good 
description of Peltoperla arcuata Need- 
ham nymphs based upon reared material. 
This nymph has five pairs of filamentous 
gills, one pair each side near upper point 
of attachment of each mesothoracic leg, 
one pair each side near upper point of 
attachment of each metathoracic leg, and 
one pair on the underside of the meta- 
sternum. Nymphs in the Illinois Natural 
History Survey collection which certainly 
belong to P. brevis (Banks), fig. 3, have 

Innrnors NaATuRAL History Survey BULLETIN Vol. 22, Art. 2 

six pairs of gills, one pair near upper point 
of attachment of each leg and none be- 
neath the metasternum, fig. 4. These 
differences in number and arrangement of 
gills indicate the taxonomic value of these 
characters, and they need to be carefully 
observed in all species. Dorsal view of the 
nymph is illustrated in fig. 3. 

As in other adults whose nymphs have 
gills, the adults of Peltoperla show gill 
remnants when examined closely. I have 
noted, however, that adults of Peltoperla 
have membranous filaments on the dorsal 
thoracic segments which cannot be associ- 
ated with gills in the nymphs. These false 
gill-like appendages appear to be rem- 
nants of membranous tissue, an appearance 
occasioned by the peculiar shieldlike tho- 
racic segments of the nymphs. 

Peltoperla arcuata Needham 

Peltoperla arcuata Needham (1905, p. 108). 
Original description, 9. 

Peltoperla arcuata Needham & Claassen 
(1925, p. 170). Description, @. 

This species was originally described 
from a female; the description of the male 
appeared later. Since the description of 
the male of this species by Needham & 
Claassen (1925) does not mention the 
peculiar shape of the anal cerci, I present 
three illustrations, fig. 5, which show their 
shape. These illustrations are based upon 
a specimen from Ithaca, N. Y., in the 
Cornell University collection, recorded by 
Needham & Claassen (1925). The figure 
presented by these authors for the male 
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Fig. 5.—Peltoperla arcuata. 
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gives but slight indication of the manner 
in which the anal cerci bend inward near 
their bases, and, without mention of this 
unusual character in the text, its signifi- 
cance is lost. 

Peltoperla zipha new species 

Mate.—Body, legs and cerci pale yel- 
lowish brown, with dorsum of head and 
thorax darker brown; with basal segments 
of antennae concolorous with head and 
with apical segments darker. Compound 
eyes and ocelli black and contrasting with 
head. 

Head through compound eyes not so 
wide as anterior margin of pronotum, with 
posterior margin of compound eyes touch- 
ing anterior margin of prothorax. “wo 
lateral ocelli present, anterior or median 
ocellus lacking or not visible; lateral ocelli 
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Fig. 6.—Peltoperla zipha. 
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about twice as far apart as each is distant 
from adjacent compound eye. 

Pronotum much wider than long, an- 
terior corners angular and posterior cor- 
ners much rounded, raised rugosities on 
posterior two-thirds of area. Legs with 
third tarsal segments much longer than 
second and first tarsal segments combined, 
the first segment slightly longer than the 
second. 

Dorsum of abdomen without special 
structures through ninth tergite; tenth 
tergite with anterior part forming a 
strongly sclerotized upraised ridge at- 
tached to a cleft, more membranous area 
from which the long, slender, pointed 
supra-anal process arises, fig. 6; two 
minute membranous lobes are adjacent to 
place where supra-anal process projects; 
ninth abdominal sternite with a broad, 
slightly elevated, weakly developed lobe 
in middle. Cerci straight, with about 14 
segments. 

Wings extending far beyond tip of ab- 
domen and with venation as illustrated in 
fig. 6. 

The gill remnants are difficult to locate 
but there appear to be one on each side 
of the mesosternum and metasternum near 

point of articulation with leg and certainly 
one or more on each side near upper point 
of attachment of each mesothoracic and 
metathoracic leg. False gills are evident, 
one on each side, on the mesonotum and 
on the metanotum. 

Length to tip of wings 12 mm.; length 
to tip of abdomen 8 mm. 

Holotype, male.—Tributary of Little River, 
Elkmont, Tenn.: May 14, 1939, T. H. Frison 
& H. H. Ross. 

This new species is quite different from 
any described species and is easily separated 
from arcuata Needham (Smith 1917) be- 
cause it lacks the small lobe at base of the 
ninth abdominal sternite and has straight 
anal cerci. It differs markedly from the 
male of cornelia Needham & Smith and 
related forms in the shape of its supra- 
anal process. 

TAENIOPTERYGIDAE 

The generic classification of the Taeni- 
opterygidae presents several problems 
which are impossible to elucidate thor- 
oughly or unravel at this time. Studies 
of the North American species, adults and 
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nymphs have indicated that the species 

separate into two fundamentally different 

groups. These two groups were recognized 

in my studies of the Illinois species (1929, 

1935a) as the genera Taeniopteryx Pictet 

(1841) — Nephelopteryx Klapalek 

1902) and Strophopteryx Frison (1929). 

Beginning with Klapalek, in 1902, numer- 

ous generic names have been proposed for 

the reception of various species in this 
family. Since the world species break up 
into many small units, and each new spe- 

cies seems to present a new combination of 

the characters used as the basis for these 
genera, | am following the course, at 
least for the present, of accepting these 
names as subgenera and holding to a gener- 
ic division which presents more marked or 
fundamental differences in the nymphs as 
well as adults. 

The name of Taeniopteryx  Pictet 
(1841) with its genotype of nebulosa 
(Linnaeus), as used by me in 1929, still 
holds for one of these basic genera, and 
the name Brachyptera Newport (1851) 
with its genotype of trifasciata (Pictet) is 
the first name available for the other. 
Sirophopteryx Frison (1929) belongs as 
one of the subgenera of Brachyptera. In 
Taeniopteryx belong the species like maura 
(Pictet), which have nymphs with coxal 
gills, adult males with one-segmented cerci 
and a ninth abdominal sternite reaching 
only to tip of abdomen, and adult females 
with the subgenital plate poorly developed. 
In Brachyptera belong the species like 
fasciata (Burmeister), which have nymphs 
lacking coxal gills, adult males with sev- 
eral-segmented cerci and a ninth abdom- 
inal sternite recurved up about the tip of 
the abdomen, and adult females with the 
subgenital plate much produced. 

KEY TO GENERA 
OF TAENIOPTERYGIDAE 

ADULTS 

Males with one-segmented anal cerci, ninth 
abdominal sternite reaching only to tip 
of abdomen and not abruptly recurved 
upwards about tip of abdomen, forewings 
always normal; females with subgenital 
plate not or scarcely produced; both sexes 
show coxal gill scars Taeniopteryx 

Males with several-segmented anal cerci, 
ninth abdominal sternite abruptly curved 
up about tip of the abdomen, forewings 
sometimes brachypterous; females with a 
well-developed and protruding subgenital 
plate; both sexes without traces of coxal 
oill’ scars. c. 2% <. Brachyptera 
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NYMPHS 

Coxal gills present and terminal abdominal 
structures suggestive of characters of 
adults. . 98 dau, 2 Taeniopteryx 

Coxal gills absent and terminal abdominal 
structures suggestive of characters of 
adults . . Sv alebiid ope Brachyptera 

Taeniopteryx maura ( Pictet) 

Nemoura maura Pictet (1841, p. 361). Orig- 
inal description, 9. 

Nemoura nivalis Fitch (1847, p. 274). New 
synonymy. 

Taeniopteryx nivalis Frison (1929 and 
1935a, pp. 378 and 341, respectively). Descrip- 
tions and records. 

In my paper of 1929 I stated that “it is 
likely nivalis and maura are the same spe- 
cies,” and, again, in 1935 that “there is a 
strong probability that maura (Pictet) 
and nivalis (Fitch) are the same species 

. in which case the former name would 
have priority.” 

Since these earlier papers I have had 
occasion to determine many hundreds of 
specimens from all parts of the distribu- 
tional range of nivalis and maura, and | 
have come to the definite conclusion that 
nivalis should be regarded as a synonym 
of maura. In the past, maura and nivalis 
have been separable in the males only, and 
then on the basis of the presence or ab- 
sence of a toothlike projection on the lower 
surface of each femur. As first pointed 
out in 1929, I find in the males from the 
same locality that some have this toothlike 
projection and others do not; in fact, speci- 
mens are not uncommon which have the 
tooth on one femur and lack it on the 
other. Another structural character of 
maura displaying great variation in size 
and shape is the lobe near the base of the 
ninth abdominal sternite. Coupled with 
the facts that two species of females can- 
not be detected and that differences in 
other characters known to be of great 
specific importance (such as the cerci, 
supra-anal process and subanal lobes) can- 
not be found, it no longer seems tenable 
to recognize maura and nivalis as two 
distinct species. 

Whether the name of maura is being 
correctly used can never be definitely 
settled because, as Ricker (1938) records, 
only parts of the type remain, and they are 
not the parts most needed to make ac- 
curate determinations of species belonging 
to this family. No specimens of the typic 
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series of nivalis are known to be in exist- 
ence. It seems that the best interests of 
nomenclature and taxonomy will be served 
by using the name of maura for this spe- 
cies. 

It has been interesting to find, in a large 
series of specimens from Oregon, adult 
and nymphal specimens which I cannot 
satisfactorily separate from maura material 
taken in eastern North America (Frison 
1942). Slight differences in wing color 
seem to exist, but characters of this nature 
are apt to be variable. Taeniopteryx maura 
is common in parts of Minnesota, and no 

doubt it will be found eventually in states 
or Canadian provinces east of Oregon and 
west of Minnesota. 

The species maura (= nivalis and mau- 
ra) has been previously recorded from the 
District of Columbia, Illinois, Maine, 
Maryland, Massachusetts, New Hamp- 
shire, New York, North Carolina, Nova 
Scotia, Pennsylvania and Virginia. To 
this list I can now add the states of Con- 
necticut, Florida, Georgia, Indiana, Iowa, 
Kentucky, Michigan, Minnesota, Muis- 
souri, Ohio, Oklahoma, Oregon, Tennes- 
see, West Virginia and Wisconsin. 

Taeniopteryx parvula Banks 

Taeniopteryx parvula Banks (1918, p. 7). 
Original description, ¢. 

Taeniopteryx parvula Frison (1929, p. 383, 
and 1935a, p. 345). Additional descriptions 
and records. 

The typic series of parvula consists of 
two males, No. 10,049, in the collection 
of the Museum of Comparative Zoology. 
One of these is from “Washington, D. 
C.,” and the other from ‘Peach Grove 

AEDEAGUS 

~ DORSAL VIEW 

SUBANAL LOBE 

LATERAL VIEW 

DISSECTION SHOWING 
: VENTRAL VIEW OF MALE 

&Y SUBANAL LOBES 

Fig. 7.—Taeniopteryx parvula. 
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Hill,’ Va., Feb, 212: 1915;" and]. am 
selecting the latter as the lectotype. 

In view of the fact that there is another 
species of T'aeniopieryx, described in this 
article as lita, very closely related to and 
apt to be confused with parvula, I wish to 
present drawings of the aedeagus, fig. 7, 
and of the subanal lobes, not previously 
illustrated. Drawings of other aspects of 
parvula are available for comparison in 
Frison 1935a (figs. 190, 214 and 223). It 
has been an interesting discovery to find 
that the aedeagus of parvula and of lita 
are very different, a discovery suggesting 
that this character merits study in the case 
of other species of this family. 

Taeniopteryx lita new species 

Matce.—In general similar to parvula 
Banks as redescribed by Needham & Claas- 
sen (1925). It differs from parvula as 
follows: The supra-anal process is much 
broader at tip, and the one-segmented cerci 
have a small finger-like process on upper 
surface, fig. 8; subanal lobes are prominent 
and lobate at tips, whereas in parvula 
these same lobes are less developed and 
terminate in a small pointed hook, fig. 7; 
ninth abdominal sternite with a membra- 
nous area on posterior median margin coy- 
ered and surrounded with long, fine setae, 
fig. 8; aedeagus in various views as in 
fig. 8. 
Wing venation as in fig. 8. Length to 

tip of wings 10 mm. 
FEMALE.—Head, thorax, basal abdom- 

inal segments and appendages in general 
similar to those of male. Genital opening 
near middle of eighth abdominal sternite, 
not covered by a plate, sclerotized areas 
bordering opening larger, fig. 8, than in 
parvula (Frison 1935a, fig. 214). 

Holotype, male.—Elizabethtown, II].: March 
7, 1928, T. H. Frison & H. H. Ross. 

Allotype, female—Same data as for holo- 
type. 

Paratypes. — ILLINoIs. — ELIZABETHTOWN: 
Same data as for holotype, 34. GoLconpDaA: 
March 17, 1932, H. H. Ross, 1¢. GRAYVILLE, 
Wabash River: March 8, 1928, T. H. Frison 
& H. H. Ross, 72. 

ARKANSAS.—BRASFIELD, Cache River: April 
16, 1939, H. H. & J. A. Ross, 14. 

INDIANA.—ST. ANTHONY: Feb. 13, 1938, T. 
H. Frison & C. O. Mohr, 14. Rocers, White 
River: March 14, 1936, T. H. Frison & H. H. 
Ross, 42. Wunstow, Patoka River: Feb. 14, 
1938, T. H. Frison & C. O. Mohr, 24. 

MARYLAND.—PRIESTS BRIDGE: Feb. 25, 1938, 

B. D. Burks, 12. 
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Fig. 8.—Taeniopteryx lita. 

Mississipp1.—Potts Camp: Feb. 17, 1941, T. 
H. Frison, 13, 29. 

This is a species apparently with a more 
southern distribution than parvula and 
easily apt to be confused with it. It is not 
unlikely that some of the records of Need- 
ham & Claassen (1925) for parvula per- 
tain to this new species. Illinois records 
of parvula from Elizabethtown (in part), 
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Golconda and Grayville (in part) record- 
ed in my 1929 and 1935a@ papers belong 
to this species. 

Brachyptera fasciata (Burmeister) 

Semblis fasciata Burmeister (1839, p. 875). 
Original description. 

Strophopteryx fasciata Frison (1929 and 
1935a, pp. 384 and 347, respectively). Addi- 
tional descriptions. 

In 1929 I proposed the generic name of 
Strophopteryx for the inclusion of fasciata, 
because fasciata possessed some characters 
which did not fit the various genera then 
in use for the Taeniopterygidae. Also, I 
wished to emphasize the marked funda- 
mental differences existing in both adults 
and nymphs between such Illinois stone- 
flies as the species then known as Taeniop- 
teryx nivalis (Fitch) and Semblis fasciata. 

In my remarks in this article under the 
heading of Taeniopterygidae, I have stated 
my reasons for now recognizing but two 
genera in this family, Taeniopteryx and 
Brachyptera. This procedure reduces 
Strophopteryx to subgeneric status along 
with such names as Rhabdiopteryx Kla- 
palek and Oemopteryx Klapalek. 

While determining large series of fasci- 
ata, | have observed instances of variation. 
The most noticeable involves the occur- 
rence or non-occurrence of membranous 

SUBANAL LOBES G ABDOMINAL TERGITES 

Fig. 9.—Brachyptera fasciata. 

GABDOMINAL TERGITES SUBANAL LOBES 

Fig. 10.—Brachyptera fasciata. 
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lobes, one on each side, on the posterior 
margin of the ninth abdominal tergite in 
the males, fig. 9; in some males these lobes 
are present, whereas in many specimens 
they are lacking or relatively undeveloped, 
fig. 10. The subanal lobes of this species 
are asymmetrical, and in spite of their 
complexity I have failed to find marked 
differences in kind between these struc- 
tures in males with and in males without 
the lobes on the ninth abdominal tergites, 
figs. 9 and 10. This latter fact, plus fail- 
ure to find differences in the females and 
nymphs, has influenced my evaluation of 
the absence or presence of these lobes on 
ninth abdominal tergite as a non-specific 
character. 

Brachyptera glacialis (Newman) 

Nemoura (Brachyptera) glacialis Newman 
(1851, p. 451). Original description, ¢, Q. 

Taeniopteryx (Oemopteryx) alex Hanson 
(1938, p. 79). New synonymy. 

Taeniopteryx glacialis Ricker 
131). Notes regarding types. 

In the collection of the Museum of 
Comparative Zoology, there is a male of 
glacialis from “Hudson’s Bay” which is 
undoubtedly the typic male specimen men- 
tioned by Ricker (1938) as having “been 
sent to the Museum of Comparative Zo- 
ology.” Ricker (1938) selected lectotypic 
and lecto-allotypic specimens from the 
series of two male and three female types 
now in the British Museum. This species 
was entirely omitted by Needham & Claas- 
sen (1925) in their Monograph. 

I have studied in fluid the genitalic 
structures of the typic male in the Mu- 
seum of Comparative Zoology, paratypic 
specimens of T'aeniopteryx (Oemopteryx) 
alex and other specimens, and as a result 
I have come to the conclusion that alex 
is a synonym of glacialis. I can find no 
definite characters to separate them, and 
any differences observed can be ascribed 
to variation. 

(1938, p. 

Hanson described alex from specimens col- 
lected at Wells, Hamilton County, N. Y. 
Records or specimens in the Illinois Natural 
History Survey collection or specimens I have 
determined for others are as follows. 

CONNECTICUT.—DANIELSON: March 24, 1937, 
H. H. Ross, 5¢, 49. 

MINNESOTA.—LAKE CouUNTY, Stewart River: 
March 26, 1938, R. H. Daggy & W. S. Chal- 
gren, 54. 

UtTau.—MyrTon: 
BiG, 92s 

March 16-19, 1940, R.A.Z., 
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Brachyptera oregonensis 
(Needham & Claassen ) 

Taeniopteryx oregonensis Needham & Claas- 
sen (1925, p. 248). Original description, ¢. 

This species was originally described 
from males only, collected at Corvallis, 
Ore. Since the female has not been pre- 
viously described it seems desirable here to 

Fig. 11.— 

Brachyptera 

oregovensis. 

Q ABDOMINAL STERNITES 

illustrate the important features of the 
terminal abdominal sternites of a female, 
fig. 11, based upon a specimen collected 
at Dixon Creek, Corvallis, Ore., March 
10, 1935, by R. E. Dimick. Since all other 
characters are approximately the same as 
those in the male, this illustration show- 
ing the shape of the subgenital plate will 
suffice for a description of this sex, and the 
specimen is designated at the allotype. 

A large number of specimens of oregonensis 
are now in the Illinois Natural History Survey 
collection, and I have determined many speci- 
mens for others. These records are too numer- 
ous to be given in detail here but come from 
the following -localities in Oregon: Benton 
County, Canyonville, Clackamas County, Clat- 
skanie, Clatsop County, Columbia County, Cor- 
vallis, Crabtree, Forest Grove, Hillsboro, Leb- 
anon, Lewisburg, Oak Creek, Philomath, Polk 
County, Portland, Salem, Seaside, Warren and 
Wren. 

Brachyptera pacifica (Banks) 

Taeniopteryx pacifica Banks (1900, p. 244). 
Original description, 4, 

Taeniopteryx raynoria Frison (1942, p. 9). 
Recent synonymy. 

Taeniopteryx kincaidi Frison (1942, p. 9). 
Recent synonymy. 

In a recent publication (1942), I treat- 
ed raynoria Claassen (1937b) and kin- 
caidi Hoppe (1938) as synonyms of pacif- 
ca. Additional comments regarding the 
types involved and the synonymy adopted 
are herewith presented. 



The types of pacifica are in the collec- 
tion of the Museum of Comparative Zo- 
ology and bear the type number “11,304” 
and the locality of “Pullman, Washing- 
ton.” In the typic series are three speci- 
mens, one male and two females. Through 
the kindness of Dr. Nathan Banks I was 
permitted to relax and study closely in 
fluid the genitalic characteristics of one 
male, and I herewith designate this male 
specimen as the lectotype. 

The holotype, allotype and paratypes of 
kincaidi were sent to me for study through 
the kindness of Professor Trevor Kincaid 
of the University of Washington, and the 
holotype and allotype of raynoria were 
studied through the courtesy of Professor 
J. Chester Bradley of Cornell University. 

| synonymized raynoria and kincaidi 
with pacifica in my most recent stonefly 
paper (1942) because of my belief that 
all observable differences fall within the 
limits of specific variation and involve no 
marked differences in kind of structures. 
The differences observed included varia- 
tion in the size and shape of the rearward- 
pointing appendages on the tenth abdom- 
inal tergite and the lobes protruding up- 
ward from the bases of the cerci, as well 
as differences in pigmentation of the ab- 
dominal segments. It may be that some of 
these differences predominate in certain 
geographical areas, and such names as 
raynoria and kincatdi can be used in the 
future for geographical races or subspecies. 
For instance, the rearward-pointing lobes 
on the tenth abdominal tergite of the type 
of raynoria, which comes from “Yosemite, 
California,” is larger than in many speci- 
mens I| consider as pacifica in the Illinois 
Natural History Survey collection from 
Oregon, Washington and British Colum- 
bia. 

Claassen (1937) gave an illustration 
of the lateral view of the terminal abdom- 
inal segments of his raynoria, and better to 
show its similarity with pacifica I include 
here a dorsal view of the terminal abdom- 
inal segments of the holotypic male, fig. 
12, and a ventral view of the terminal ab- 
dominal segments of the allotypic female, 
fig. 12, which Claassen did not illustrate. 

Taeniopteryx kincaidi, from several lo- 
calities in Washington, was placed in the 
synonymy of pacifica (Frison 1942) for 
the same general reasons as just given in 
the case of raynoria. In her key involving 
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the separation of the species of Taeniop- 
teryx from Washington, Hoppe (1938) 
keys out pacifica from kincaidi on the 
basis of the presence of two raised rear- 
ward-pointing appendages on the tenth 
abdominal tergite of the male in pacifica 
and their lack in kincaidi. No good spe- 
cific characters for the separation of these 

Q ABDOMINAL STERNITES o ABDOMINAL TERGITES 

Fig. 12.—Brachyptera pacifica. 

two species are given in the original de- 
scription of kincaidi. An examination of 
the males in the typic series of kincaidi 
reveals the presence of these lobes exactly 
as in pacifica. The statements in the key 
regarding “Hind margin of the tenth ter- 
gite extended rearward” undoubtedly re- 
fer to the ninth tergite, and this particular 
structure seems to vary considerably in 
specimens of pacifica. 

Taeniopteryx pallida (Banks 1902), de- 
scribed from “Little Beaver, Colo., July 
18, 1898,” is yet another species which 
must be considered in the final synonymy 
of the pacifica complex. Although at the 
present time I cannot certainly separate 
the typic female of pallida from other 
females of the pacifica complex, | have 
hesitated to sink this name in synonymy 
because of lack of males associated with 
females which may be considered as pal- 
lida. There is a possibility that the male 
when found might be distinct enough to 
warrant specific recognition. On the other 
hand if the male that goes with pallida 
falls within the pacifica complex, then the 
name pallida will be antedated only by 
pacifica. 

It has been most interesting to discover 
that pacifica is not restricted to the west- 
ern states and that it occurs in cold rapid 
streams in the mountainous parts of Mary- 
land, New Hampshire, New York, North 
Carolina, Tennessee, Virginia, and no 
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doubt other states. Critical comparative 
studies of eastern and western material 
have failed to reveal any significant char- 
acters for the separation of eastern speci- 
mens from western specimens. With re- 
spect to variation in the size of the lobes on 
the posterior margin of the tenth abdomi- 
nal tergite, the eastern specimens are of the 
small type. A similar instance of a species 
of taeniopterygid occurring in both eastern 
and western parts of the United States has 
been recorded for Taentopteryx maura 
(Pictet) under the name of nivalis 
(Fitch) by Frison (1942). 

Records for pacifica from eastern North 
America, based upon material in the Illinois 
Natural History Survey collection or examined 
by me, are as follows. 

MarRYLAND.—PINEY Grove: April 19, 1938, 
H. H. Ross, 12. 

New HAMPSHIRE.—MoOuNT WASHINGTON: 
Brook near Pinkham Notch Camp, June 22, 
1941, Frison & Ross, 1g, 2 @. 

New York.—Mounr TREMPER, Esopus 
Creek: April 27, 1935, P. jennings, 19. 
PHOENECIA: May 5, 1940, P. Jennings, 14, 
39. SCHOHARIE: ex trout stomach, April, 1937, 
P. Jennings, 2 nymphs; May 5, 1937, P. Jen- 
nings, 1¢ ; May 28, 1937, Flock, 19; April 
16, 1938, P. Jennings, 18, 29 ; ex trout stom- 
ach, April, 1940, P. Jennings, 1¢, 292, 2 
nymphs. 

NortTH CAROLINA.—BLOWING Rock: March 
23, 1940, Frison, Mohr & Hawkins, 19, 2 
exuviae; near Grandfather Mountain, west of 
town, March 23, 1940, Frison, Mohr & Haw- 
kins, 3 nymphs. Witiets: March 23, 1940, 
Frison, Mohr & Hawkins, 1¢, 29. 

‘TENNESSEE.—GATLINBURG: March 24, 1940, 
Frison, Mohr & Hawkins, 4¢, 5 exuviae. 
GREENBRIER COVE: March 15, 1938, 2,000 feet 
elevation, Smoky Mountains, A. C. Cole, 19. 

VIRGINIA.—SPEEDWELL: March 22, 1940, 
Frison, Mohr & Hawkins, 192, 2 exuviae. 
SPERRYVILLE: March 17, 1940, Frison & Mohr, 
reo 

Brachyptera vanduzee (Claassen) 

Taeniopteryx vanduzee Claassen (1937h, p. 
46). Original description, ¢@. 

I have studied the type of this species 
in the collection of Cornell University, 
through the kindness of Professor J. 
Chester Bradley, and find vanduzee to be 
a distinct and valid species. It differs from 
all other western species of the genus in 
the presence of a lobe on the ninth ab- 
dominal sternite. he genitalic structures 
are complicated, and, since the illustration 
given by Claassen (1937) is rather in- 
distinct, I present fig. 13 of the type show- 
ing in greater detail important features of 
this species. 
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Fig. 13.— 

Brachyptera 

vanduzee. 

G ABDOMINAL STERNIT®s 

The type was collected at ‘Tahoe, Cali- 
fornia.’ Additional specimens of this spe- 
cies have not been seen or recorded by 
other entomologists. 

Brachyptera contorta 

(Needham & Claassen ) 

Taeniopteryx contorta Needham & Claassen 
(1925, p. 242). Original description, 6. 

This species has not been recorded in 
literature since it was described from a 
single male from “Jaffery, N. H., March 
18, C. W. Johnson” in the collection of 
Cornell University. Since the female and 
nymph have not been described, I present 
brief descriptions of their most important 
characters as follows. 

FEMALE.—In general similar to the 
male as described by Needham & Claassen 
(1925). Coxae without small, round, 
membranous areas on ventral surfaces 
(evidence of lack of tracheal coxal gills 
in nymph). Venation of wings as in fig. 
14. Ninth abdominal sternite produced in- 
to broad, rounded plate shaped as in fig. 
14. 

Allotype, female——East Hampton, Lyman’s 
Brook, Conn.: March 24, 1937, H. H. Ross. 
Taken at same time and place as males of the 
same species. 



254 

Nympu.—In general similar to the 
nymph of fasciata (Burmeister), as de- 
scribed by Frison (1929, p. 385). Differs 

RIGHT HIND WING 

NyYMPHAL ABDOMINAL 
STERNITES 

2 ABDOMINAL STERNITES 

Fig. 14.—Brachyptera contorta. 

chiefly in that ninth abdominal sternite 
has a broad, platelike projection extending 
about to tip of abdomen, fig. 14, instead 
of a narrow, platelike projection. 

Nymphal specimens from same locality as 
allotype. 

Illinois Natural History Survey collection 
records are as follows. 

CONNECTICUT.—EAst HAMPTON: 
as for allotype, 2¢, 192, 16 nymphs. 

VIRGINIA.—STANDARDSVILLE: March 21, 1940, 
T. H. Frison, C. O. Mohr & A. S. Hawkins, 
14,79. SpeERRYVILLE: March 17, 1940, T. H. 
Frison, et al.. 74, 392, 3 nymphs, 

Same data 

Brachyptera rossi new species 

Mate.—General habitus similar to that 
of other species of Brachyptera. Head, 
thorax and abdomen mostly black with 
portions suffused with reddish brown. An- 
tennae black, the segments longer than 
broad throughout length. Legs with tarsi, 
tibiae and apical third of each of the 
femora black; basal two-thirds of each of 
the femora yellowish brown. No traces of 
membranous gill scars on coxae. Wings 
with veins black and membrane smoky, 
venation as in fig. 15, 

Apical abdominal segments intricately 
modified and presenting the distinctive 
characters, fig. 15, for this new species as 
follows: Ninth abdominal sternite greatly 
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prolonged into a plate which extends back 
beyond the tip of abdomen, then bends 
upwards and is club headed at tip as 
viewed from the side, with a stout, sickle- 
shaped structure at tip as viewed from 
above, and near its base there is a prom- 
inent lobe; tenth abdominal tergite bears 
two slender, pointed projections, directed 
backwards, on middle of posterior mar- 
gin; cercus 5 or 6 segmented, with a plate- 
like lobe at its base above; supra-anal 
process a short, stout, pointed lobe; sub- 
anal lobes complicated, asymmetrical and, 
viewed from above, as in fig. 15. Length 
to tip of wings, 13 mm. 

Holotype, male.— Near Woodstock, Bog 
Brook, N. H.: June 21, 1941, T. H. Frison 
& H. H. Ross. 

I take great pleasure in naming this spe- 
cies for Dr. H. H. Ross, of the Illinois 
Natural History Survey staff, who has 
greatly assisted in many ways my studies 
of the North American Plecoptera. 

Five Brachyptera exuviae were found 
under a bridge near the place where the 
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Fig. 15.—Brachyptera rossi. 
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holotype was collected. “The exuviae rep- 
resent both males and females, are very 
dark, lack a longitudinal pale stripe on ab- 
dominal tergites, lack coxal gills and, from 
shape of apical abdominal segments, un- 
doubtedly should be associated with rossi. 

The peculiar, pointed projections on the 
tenth abdominal tergite, combined with 
the lobe on the ninth abdominal sternite, 
readily separate the adult of this new spe- 
cies from adults of all previously described 
species. 

Brachyptera limata new species 

Mave.—General habitus similar to that 
of other species of Brachyptera. Head, 
thorax and abdomen mostly yellowish 
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Fig. 16.—Brachyptera limata. 
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Fig. 17—Nymph of Brachyptera limata. 

brown, antennae and parts of thorax dark 
brown. No traces of membranous gill 
scars on coxae. Wings stained with brown, 
venation as in fig. 16. 

Apical abdominal segments intricately 
modified and presenting the most distinc- 
tive characters for this new species, fig. 16, 
as follows: Ninth abdominal sternite 
greatly prolonged into a plate which ex- 
tends back beyond tip of abdomen, then 
bends upward, but becomes considerably 
narrowed at tip, without a lobe near base; 
tenth abdominal tergite without any pro- 
jections near base ; cerci several segmented, 
with a small globose lobe above base; 
supra-anal process short, somewhat re- 
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curved up and forward with tip forming 
a point; subanal lobes complicated, asym- 
metrical and, as viewed from above, are 
as in fig. 16. 

Length to tip of wings 10 mm. 
FemaALe.—Head, thorax, basal abdom- 

inal segments and appendages in general 
similar to those of male. Genital opening 
near middle of eighth abdominal sternite 
not covered by a plate. Ninth abdominal 
sternite prolonged to form plate reaching 
nearly to tip of abdomen and rounded at 
tip, fig. 16. 

Holotype, male-—Newfound Gap near Gat- 
linburg, Little Pigeon River, Tenn.: May 14, 
1939, T. H. Frison & H. H. Ross. 

Allotype, female—Same data as for holo- 

Nip datecta Fa dikwae = Mawresour GAP: 
Same data as for holotype, 224, 789. 

NympuH.—In general similar to the 
nymph of fasciata (Burmeister), as de- 
scribed by Frison (1929, p. 385). No 
longitudinal pale stripe on abdominal ter- 
gites, fig. 17. Platelike projection of ninth 
abdominal sternite somewhat broader than 
in fasciata, and abdominal tergites uni- 
formly brownish. 

Nymphal and exuvial specimens with 
same data as for holotype. 

This new species presents many struc- 
tures which place it close to the western 
Brachyptera nigripennis (Banks), from 
which it differs, however, in shape of 
supra-anal process, in shape of lobes at base 
of each cercus, and by the much-narrowed 
tip of the ninth abdominal sternite. It 
difters from B. pacifica (Banks), another 
western species, in lacking lobes at base of 
tenth abdominal tergite, by the much-nar- 
rowed tip of ninth abdominal sternite, and 
other characters. 

LEUCTRIDAE 

Leuctra Stephens 

At the time of the publication of The 
Stoneflies, or Plecoptera, of Illinois 
(Frison 1935a), claasseni Frison (1929) 
was the only species of Leuctra known to 
occur in Illinois. Since then, intensive 
field work in exceedingly local, small and 
segregated habitats has revealed the pres- 
ence of two additional species. It becomes 
desirable, therefore, to record these new 
additions to the Illinois list, to illustrate 
the characters most useful in recognizing 
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the three Illinois species and to present a 
key for identifying them. 

KEY TO ILLINOIS SPECIES OF 
LEUCTRA ADULTS 

MALES 

1. Ninth abdominal tergite with a promi- 
nent, sharply outlined, deep, longitudi- 
nal cleft, fig. 18.,)....:144 ae claasseni 

Ninth abdominal tergite without such a 
Cleft, ooo. 6003. os ue Ole 2 

2. Seventh abdominal tergite with a conspic- 
uous, rearward-pointing process, fig. 
1} ee tenuis 

Seventh abdominal tergite without a spe- 
cial ‘process, fig: 19.~ 3. -2eohaees decepta 

FEMALES 

1. Eighth abdominal sternite about as long 
as seventh, with posterior margin in 
middle indented so that sternite is bi- 
lobed’. :.)..2555 552... 250) ee 2 

Eighth abdominal sternite much shorter 
than seventh, posterior margin not bi- 
lobed ; three small, separated, humplike 
areas on anterior margin, fig. 18..._. 

» a she) iohh ape elprg eae ee claasseni 
2. Seventh and eighth abdominal sternites 

conspicuously fused; cleft between lobes 
of posterior margin of eighth sternite 
wide and deep, sides and tips of lobes 
formed by a cleft more strongly and 
darkly sclerotized than rest of sternite, 
fig: 20.03 ees Sed Oe tenuis 

Seventh and eighth abdominal sternites 
indistinctly or weakly fused; cleft be- 
tween lobes of posterior margin of 
eighth sternite narrow, sternite almost 
uniformly sclerotized, fig. 19..... decepta 

Hanson (1941) in a recent paper has 
separated Leuctra as previously used by 
other North American workers into two 
genera, Leuctra Stephens and Paraleuctra 
Hanson. It is obvious to anyone who has 
closely studied a series of species of 
Leuctra (s.l/.) that this genus contains 
some smaller complexes. Paraleuctra may 
be of generic rank, but, for the time being, 
pending a thorough revisional study of the 
Leuctridae, I prefer to recognize Para- 
leuctra as a subgenus. If Paraleuctra is a 
valid genus, it is probable that other addi- 
tional generic names will be necessary. 
Paraleuctra is represented in Illinois by 
claasseni Frison. 

Leuctra claasseni Frison 

Leuctra claasseni Frison (1929, p. 404). 
Original description, 2. 

Leuctra claasseni Frison (1935a, p. 355). 
Description and new records, Q. 

The original description of this species 
was based solely upon Illinois specimens, 



September, 1942 FRISON : 

and additional records of specimens from 
Missouri and Oklahoma were added 
1935. Since the Missouri record was 
based upon a nymph whose identity was 
assumed because of the presence of claas- 
sent in similar and adjacent territory in 
Illinois, a doubtful procedure in this genus 
where nymphs are of homogeneous appear- 
ance, I am pleased to confirm the Missouri 
record from adult specimens and to add 
additional distributional records as  fol- 
lows. 

INDIANA.— TURKEY RUN STATE Park, Newby 
Gulch: May 12, 1933, T. H. Frison & C. O. 
Mohr, 1 nymph. Tributary of Sugar Creek, 
east of TURKEY RUN STATE Park: April 9, 
1940, T. H. Frison & H. H. Ross, 114, 59, 
1 nymph. 

MissouriI.—Southeast of ELLsiInoRE: March 
8 1939, 1. H. Frison & C. O. Mohr, 1¢ 
(reared), 19, 2 nymphs. 

On10.—AsH CAvE: March 6, 
Frison, 12. 

1938, 0-H. 

New illustrations of the important male 
and female structures, fig. 18, are present- 
ed to aid with the separation from other 
Illinois species. Both the male and the 
female of this species are markedly differ- 
ent from decepta Claassen and_ tenuis 
(Pictet), the other two Illinois species of 

i2 
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Q SUBGENITAL PLATE 

Dis. 13.—Leuctra claasseni 
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Leuctra; in fact, claasseni is so distinctive 
that it represents a subgroup or division 
among North American species of the 
genus, which Hanson (1941) has named 
Paraleuctra. 

Leuctra decepta Claassen 

Leuctra decepta Claassen 
Original description, 4, 9. 

Leuctra decepta Needham & Claassen (1925, 
p. 227). Additional record. 

Leuctra decepta Claassen 
Nymphal description. 

(1923, p. 260). 

(1931, p. 99). 

Leuctra decepta was described from 
New York specimens and, since the orig- 

inal description was published, this species 
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Fig. 19.—Leuctra decepta. 

has not been recorded from other states. 
The recent finding of this species in south- 
ern Illinois and other places indicates it is 
widely distributed in eastern North Amer- 
ica. 

Since this species was not known to 
occur in Illinois when my report on the 
Illinois stonefly fauna was published in 
1935, I am presenting illustrations, fig. 
19, to aid with its recognition. The struc- 

tural features of both male and female 
show decepta to be much more closely re- 
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lated to tenuis (Pictet) than to claasseni 

Frison. 

New locality records are as follows. 

ILLinots.—Herop, spring tributary to Gib- 

bons Creek: May 24, 1940, C. O. Mohr & B. D. 

Burks, 34 (2 reared), 39, 7 nymphs; May 29, 

1939, B. D. Burks & G. T. Riegel, 22, 1 

nymph; May 30, 1940, B. D. Burks, 4 nymphs. 

EppyviLte, Lusk Creek: May 24, 1940, C. O. 

Mohr & B. D. Burks, 28, 29, 5 nymphs; 

June 1, 1940, B. D. Burks, ig, 29, 1 nymph. 

FLoRIDA.—Leon County, 12 miles west of 

TALLAHASSEE: Nov. 30, 1939, L. Berner, 22. 

GeorciA.—RABUN County, small creek flow- 

ing into Lake Burton: June 22, 1940, H. H. 

Hubbs, 14. 

Maine.—New Limerick, Hunter Brook: 

Aug. 25, 1937, T. H. Frison & T. H. Frison, 

Jr.,.20 

Minnesota. — LAKE County, Encampment 
River: Aug. 5, 1939, B. T. Peters & R. 
Daggy, 56; July 4, 1938, H. Knutson, 1¢. 

NEw BRUNSWICK. — ANAGANCE: ANE. = 

1939, T. H. Frison & T. H. Frison, Jr., 

New York.—Co.p Brook: June 22 ad an 

1940, H. Dietrich, ¢ 6, 2 2. CAROLINE, Wild 

Flower Reserve: Aug. 16, 1928, T. H. Frison, 

44. 
NortH CAROLINA.—NEWFOUND GAP: 

13, 1935, H. H. Ross, 22. 
Nova Scoria.—Moser River, Goldmine Brook 

cascades: July 19, 1939, J. A. C. Nicol, 84. 
SPRINGHILL JUNCTION: Aug. 21, 1939, T. H. 
Frison & T. H. Frison, Jr., 
“nied - 1939)"-1.. Hi Frison & T. H. Frison, 
Jr. INGRAMPORT: ae a 1949), "Ps. ft. 
Plone & T. H. Frison, Jr., 

June 

ONTARIO.—ALGONQUIN hae sCostello Lake: 
various dates, June, July, August and Septem- 
ber, 1938 and 1939, W. M. Sprules, 6 6, 9. 
TENNESSEE. — GATLINBURG: June 13, 1940, 

T. H. Frison et al., 5 ; Sept. 4, 1940, B. D. 
Burks, 44, 99. 

VIRGINIA.—MounTAIN LAKE, Hunters Branch, 
3,500 feet elevation: July 28, 1941, A. C. Cole, 
1S 28 

Several nymphal specimens show anal 
gills as first illustrated for 
(Frison 1935a). Since tenuis (Pictet) 
nymphs also show these anal gills, all 
three of the Illinois species of Leuctra 
possess them. These anal gills are so deli- 
cate, however, that they are easily lost by 
the nymphs or overlooked in specimens. 

Leuctra tenuis (Pictet) 

: Nemoura tenuis Pictet (1841, p. 375). 
inal description. 

Orig- 

As in the case of decepta Claassen, the 
finding of tenuis in a segregated relic 
habitat in Illinois adds another species to 
the Illinois stonefly faunal list. Its find- 
ing is additional evidence that each local- 
ity, stream and other habitat, no matter 
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how restricted, must be searched repeated- 
ly at various seasons of the year if state 
faunal lists of stoneflies are to approach 
completeness. Diagnostic structures of the 
adult insects of tenuis are illustrated in 
fig. 20. 

The type of tenuis came from Pennsylvania, 
and Needham & Claassen (1925) have added 
the additional state record of New York. The 
geographical range of this species will un- 
doubtedly be greatly expanded with future 
collecting, as the following new records for its 
occurrence indicate. 

ILLINOIs.—ELGIN, Botanical Gardens: Sept. 
19, 1939, H. H. Ross & C. O. Mohr, 94, 49. 

Maine.—New Limerick, Hunter Brook: Aug. 
25, 1939, T. H. Frison & T. H. Frison, Jr., 
aia 

MICHIGAN.—OTSEGO COUNTY, west branch 
Sturgeon River: June 24, 1936, J. W. Leonard, 
24, 292; July 9, 1937, F. E. Lyman, 16; 19. 
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CHEBOYGAN COUNTY, west branch Sturgeon 
River: July 3, 1938, J. W. Leonard, 2¢, 29. 
MonTMoreNcy County, Hunt Creek: Aug. 30- 
Sept. 3, 1940, J. W. Leonard, 3¢, 19. 

MIssouRI.—GREER SPRING: June 7, 1937, H. 
H. Ross, 246,29. 

New Brunswick. — Peticopiac: Aug. 21, 
1939, T. H. Frison & T. H. Frison, Jr., 106. 
ANAGANCE: Aug. 21, 1939, T. H. Frison & 
(hoe Krisony jr...2¢, 59. 

New York.—Caro.ineE, Wild Flower Re- 
serve: Aug. 16, 1928, T. H. Frison, 12. 
STRATFORD, Trammel Creek: July 19, 1934, H. 
K. Townes, 1¢, 22. 

Nova ScoriA.— Moser River, Goldmine 
Brooks wuly 29) 1939; J. A.C. -Nicol\.2:6,,.2-9. 
CHESTER BAsin: Aug. 23, 1939, T. H. Frison 
& T. H. Frison, Jr. 4¢, 79, 5 nymphs. 
INGRAMPORT: Aug. 22, 1939, T. H. Frison & 
T. H. Frison, Jr., 19. 

ONTARIO.—ALGONQUIN PARK, Costello Lake: 
June and July, 1938, and June, July and 
August, 1939, W. M. Sprules, 6 6, 99. 

‘TENNESSEE. — CHIMNEYS CAMP GROUNDS, 
Great Smoky Mountains National Park: July 
21 1939, A. C. Cole, 12. 

Several nymphs show remnants of anal 
gills as first recorded for claasseni (Frison 
1935a) and also as noted for nymphs of 
decepta Claassen in this paper. Evidently 
such anal gills are to be expected in many 
if not all nymphs of Leuctra. They are 
very easily overlooked because of their 
delicate nature and are probably usually 
lost in handling. 

Leuctra occidentalis Banks (1907) 
Leuctra purcellana Neave (1934) 
Leuctra forcipata Frison (1937) 
Leuctra sara Claassen (1937b) 

The study of a large series of specimens 
of any stonefly species is almost certain to 
show that slight variations of some struc- 
tures in most species, and more in others, 
are to be expected. The genus Leuctra 
presents a group of species with very con- 
spicuous morphological differences in most 
of the males named to date and less distinc- 
tive differences in the females. 

One of the first described and a common 
western species of this genus 1s occidentalis 
Banks (1907). The male of this species 
is one of several having the anal cerci 
strongly sclerotized and peculiarly shaped. 
A taxonomic problem arises in determining 
which departures in shape of this structure 
from the typic occidentalis should be con- 
sidered, at least for the time being, as spe- 
cies and which as simply variants. Fig. 
214, B and C shows the character of this 
structure in specimens from three different 
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states, Oregon, Montana and California, 
respectively. A study of series of speci- 
mens indicates that the observable differ- 
ences in these specimens is of the variant 
order. 

A B 

3 CeRc! 

Fig. 21.— 

Leuctra occidentalis: 

A from Oregon, 

B from Montana, 

C from California. 

Fig. 22.—Leuctra 

purcellana from 

Prairie Hills, 

British Columbia. do Ceracus 

Fig. 23.— 

Leuctra forcipata 

from Oregon. 

A 8 s 

ae 

oO CEerRci D 2 > 

Fig. 24.—Leuctra sara: A from Massachusetts, 
B from Indiana, C—F from Tennessee. 
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Since occidentalis was described, three 
additional specific names of closely related 
forms have been proposed. Fig. 22 shows 
the modified anal cercus of a male speci- 
men from “Prairie Hills, B. C., July 19, 
1908,” in the collection of the American 
Entomological Society of Philadelphia, 
which agrees very well with purcellana 
Neave (1934) described from British 
Columbia. Fig. 23 shows the modified 
anal cercus as it exists in specimens from 
Oregon that I described (1937) under the 
name of forcipata. 

Claassen (19374) proposed the name 
ot sara for a species of this genus from 
New York which very closely resembles 
the western occidentalis and the related 
forcipata and purcellana. Fig. 24d shows 
the character of the variation observed in 
the modified anal cercus from a Massa- 
chusetts specimen; fig. 2+B from an Indi- 
ana specimen; 24+C—F from ‘Tennessee 
specimens. I am strongly of the opinion 
that all of these eastern specimens are of 
the same species, and the differences are 
due merely to variations in local popula- 
tions. 

The differences between sara and occi- 
dentalis are certainly slight, and there is 
reason to suspect that collecting in north- 
ern states and southern Canada will show 
that sara is specifically the same as occi- 
dentalis. ‘The same fate in synonymy may 
be in store for the more divergent forms 
described as forcipata and purcellana. Un- 
til further evidence to this effect is pro- 
duced, however, it seems the safest pro- 
cedure to hold occidentalis, forcipata, 
purcellana and sara as distinct species, 
recognizing that certain specimens are 
merely variants (no names necessary) of 

these more widely separated units. The 
recognition, for the time being at least, of 
these four major types as species causes 
me to propose another specific name for 
an even more divergent form. Certainly, 
this new form deserves specific status if 
sara (eastern states) is held as distinct 
from occidentalis (western states), be- 
cause it is quite different from the other 
related forms. 

Leuctra projecta new species 

MAve.—Similar in most morphological 
features to occidentalis Banks (1907). 
Differs in the shape of the modified anal 
cercus as illustrated in fig. 25, 
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F emALE.—Unknown but probably very 
similar to the female of occidentalis. 

Holotype, male.—Rocky Mountain National 
Park, Wild Basin, Colo.: June 13, 1937. 

Paratype. — OrEGON. — COLUMBIA CouNTY, 
Scappoose Creek: Feb. 19, 1939, S. G. Jewett, 
A hy esi Sry 

The modified anal cerci of the paratype, 
fig. 25B, differ from those of the holotype, 
fig. 254, as shown by comparing the two 

Fig. 25.— 

Leuctra 

projecta. 

A B 

do Cerci 

drawings. I am considering the two speci- 
mens, however, to be of the same species 
because of the features in common which 
are very different from those of the other 
described species. Leuctra projecta will 
fall in the group of species for which Han- 
son (1941) proposed the generic name of 
Paraleucira and which, at least for the 
present, I am considering as of subgeneric 
status. 

NEMOURIDAE 

Nemoura Latreille 

As in-the case of the genus Leuctra, 
only one species of Nemoura was known to 
occur in Illinois when my paper (1935a) 
on the Illinois stonefly fauna was pub- 
lished. Recently, a second species of this 
genus has been found in northeastern IIli- 
nois, thereby necessitating the following 
keys for the separation of the Illinois spe- 
cies of Nemoura. 

KEY TO ILLINOIS SPECIES OF 

NEMOURA 

MALES 

Gill remnants in cervical region; forward 
recurved part of supra-anal process nar- 
row and elongate; anal cerci small, mem- 
branous and without special structures, 
fig: “263.5 d4...be sagneniek Gee nee venosa 

Without gill remnants in cervical region; 
supra-anal process broad, somewhat knob- 
like, fig. 27; anal cerci elongate, strongly 
sclerotized and with projecting points 
at Yip oF ostrnk sox trispinosa, p. 261 
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FEMALES 

Gill remnants in cervical region; eighth ab- 
dominal sternite forming a shelflike plate 
that is distinctly indented in middle and 
that protrudes from under the backward 
projecting posterior margin of seventh 
Rrermitey Mo we Olin ven mee a ne ee neke out venosa 

Without gill remnants in cervical region; 
eighth abdominal sternite not with small 
lobes on posterior margin showing under 
backward protruding posterior margin of 
seventh sternite, fig. 27... .trispinosa, p. 261 

3’ ABDOMINAL 
hy. SEGMENTS 
Wg 

4 

Hh NSS 

Fig. 26—Nemoura venosa. 

NYMPHS 

Gills in cervical region (Frison 1935a, fig. 
EXG 1) PB IS cae iee eNO Oe Eeh ee eine tee, OnE venosa 

Without gills in cervical region, fig. 27.... 
| Steal e eines io ae Cy ae trispinosa, p. 261 

Nemoura trispinosa Claassen 

Nemoura trispinosa Claassen (1923, p. 289). 
Original description, ¢, @. 

This species was originally described 
from New York specimens and_ subse- 
quently recorded by Needham & Claassen 
(1925) from Quebec. 
The finding of this species in a small, 

isolated relic habitat in northern Illinois, 
the same locality which produced the in- 
teresting record for Leuctra tenuis (Pic- 
tet), adds a second species of Nemoura 
to the Illinois list. It is desirable, there- 
fore, to present an illustration, fig. 27, of 
the important characters used for identify- 
ing the sexes. 

New records for this species are as follows. 
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Fig. 27—Nemoura trispinosa. 

ILLINO!s.—ELGIN, Botanical Gardens: June 
13, 1939, T. H. Frison & H. H. Ross, 4¢, 109, 
13 nymphs; May 9, 1939, H. H. Ross & B. D. 
Burks, 17 nymphs. 

New York.—Essex County, Artists Brook: 

June 23, 1940, H. Dietrich, 1¢. 

Nemoura californica Claassen 

Nemoura californica Claassen (1923, p. 
284). Original description, 6, @. 

Nemoura lobata Frison (1936, p. 260). 
Original description, ¢. New synonymy. 

When Jlobata was described by me in 
1936, I mentioned that it was “‘very sug- 
gestive of N. californica Claassen.” Since 
then I have seen additional western ma- 
terial and during a recent visit to the 
California Academy of Sciences had the 
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opportunity, through the courtesy of Dr. 
E. S. Ross, to study the holotypic male 
in the collection there. It is now my 
opinion that /obata is specifically identical 
with californica and therefore should be 
relegated to synonymy. Allowance must 
be made for slight variations in compli- 
cated genitalic structures of the character 
represented by this and other stonefly spe- 
cles. 

The allotypic female as well as male 
and female paratypic specimens of cali- 
fornica are in the collection of Cornell 
University, and material in the Illinois 
Natural History Survey collection has 
been compared with these specimens. 

CAPNIIDAE 

In my 1935a paper on Illinois stone- 
flies, I presented a key for the separation 
of the genera of Capniidae occurring in 
Illinois. This key included the genera 
Allocapnia and Capnia. Under the dis- 
cussion of Nemocapnia carolina Banks in 
the present paper, I show that my ques- 
tionable record of a single Illinois speci- 
men of Capnia (vernalis Newport?), a 
female (1929 and 1935a), belongs to the 
genus Nemocapnia and not to Capnia. 
However, in 1940, specimens of Capnia 
opis (Newman) were taken in northeast- 

ern Illinois, and it is desirable, therefore, 
to present a new key to the Illinois genera 
of Capniidae to replace the one of 1935a. 

KEY TO ILLINOIS SPECIES OF 

CAPNIIDAE 

ADULTS 

1. Eighth abdominal tergite of male with a 
raised process or tubercle-like struc- 
ture; wings sometimes absent or ab- 
breviated; anal field or lobe of hind- 
wing, when wing is present, large and 
extending nearly out to tip of wing. 

eee Allocapnia, p. 265 
Eighth abdominal tergite of male with- 

out a raised process or tubercle-like 
structure 

2. Wings normally developed; radial vein 
near point of origin with radial sector 
straight; no oblique crossvein beyond 
end of subcosta in forewing; posterior 
margin of large, darkly sclerotized 
medial area (mesobasisternite) of mes- 
osternum but slightly produced back- 
ward, fig. 28 Nemocapnia, p. 262 

Wings ator developed, absent or ab- 
breviated; radial vein near point of 
origin with radial sector slightly but 
distinctly bent forward; usually an ob- 
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lique crossvein beyond end of subcosta 
in forewing; posterior margin of large, 
darkly sclerotized medial area (meso- 
basisternite) of mesosternum strongly 
produced backward, fig. 28........... 

NYMPHS 

(Nymphs homogeneous with respect to good 
key characters; mature nymphs frequently 
reveal characters used in adult key.) 

Wing pads present in most species, but ab- 
sent or rudimentary in a few species; anal 
field or lobe of hindwing, when pad is 
present, large and extending out nearly to 
length of wing; mesobasisternite of meso- 
sternum, when boundary limits are visible, 
same as for adults, fig. 28.7.0. 9e eee 
Be NGS Oe Peet hh ee Allocapnia, p. 265 

Wing pads always present; anal field or 
lobe of hindwing reduced and extending 
about to middle of wing length; meso- 
basisternite of mesosternum, when bound- 
ary limits are visible, same as for adults, 
Fier SB she's eter ine eevee Nemocapnia, p. 262 

Wing pads present, absent or rudimentary ; 
anal field or lobe of hindwing, when pad is 
present, reduced and extending about to 
middle of wing length; mesobasisternite 
of mesosternum, when boundary limits are 
visible, same as for adults, fig. 28...... 
ose ee Capnia, p. 264 

Nemocapnia carolina Banks 

Nemocapnia carolina Banks (1938, p. 74). 
Original description, ¢, @. 

Capnia. sp. Frison (1929, p. 407). 
ous generic assignment. 

Capnia (vernalis Newport?) Frison (1935a, 
p. 356). Erroneous generic assignment. 

In my paper on the Fall and Winter 
Stoneflies, or Plecoptera, of Illinois 
(1929), I questionably recorded a female 
specimen of a capniid from Grayville, II1., 
March 8, 1928 (collected by T. H. Frison 
& H. H. Ross) as “Capnia sp.” and in 
commenting concerning this specinien sug- 

Errone- 

ft iat Ae 

Nesiocaien CAROLINA LN Roy 
Fig. 28.— 

Capniidae. 

Pers OPIS: 
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gested it might be the female of Capnia 
vernalis Newport. Additional material 
of this species was not in hand in 1935 
and so in my later and more compre- 
hensive report of the Illinois stoneflies 
(1935a) I again cited this Illinois record 
and its questionable assignment to vernalis. 

On the basis of several old specimens 
from “Morgantown, N. Car. (Morri- 
son)” in the collection of the Museum of 
Comparative Zoology, Banks (1938) de- 
scribed a new genus, Nemocapnia, includ- 
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Fig. 29—Nemocapnia carolina from North 
Carolina. 
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ing in it a single species described as new 
under the name carolina. After seeing the 
typic specimens in 1939, I realized that the 
female Illinois specimen questionably re- 
corded as Capnia vernalis in my papers of 
1929 and 1935a was N. carolina Banks 
and not the female of a species of Capnia. 
Both males and females are easily recog- 
nized because of the characters of the 
wings. Although no seasonal data are as- 
sociated with the typic specimens, the date 
of capture of the Grayville, Il]., specimen 
on March 8, 1928, and collection of other 
specimens in other states, places this spe- 
cies in the winter faunal list. 

To facilitate recognition of this species, 
I present figs. 28, 29 and 30, which illus- 
trate the important structural characters 
of the adult males and females, as well as 
the nymphal mouthparts. The dorsal view 
of a nymph is shown in fig. 31. Fig. 29 
represents a specimen from North Caro- 
lina; fig. 30 represents specimens from 
Illinois and Indiana. The structure of the 
nymph confirms its placement in the Cap- 
niidae. 

In addition to assigning correctly now the 
Grayville, Ill, March 8, 1928, female speci- 
men to the species Nemocapnia ‘carolina, there- 
by adding another genus and species to the 
Illinois list, I wish to add the following new 
records for the distribution of this recently 
described species. 

ARKANSAS.—BENTON, Salt Creek: April 15, 
£939) He Hiea& J. A. Ross, 14. 

INDIANA.—RocERS, White River: April 17, 
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Fig. 30.—Nemocapnia carolina from 
Illinois and Indiana. 
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Fig. 31.—Nymph of Nemocapnia carolina. 

1940, C. O. Mohr & B. D. Burks, 19; April 
16, 1936, H. H. Ross & C. O. Mohr, 126; 
April 21, 1936, T. H. Frison & C. O. Mohr, 
19; April 14, 1940, C. O. Mohr & B. D. 
Burks, 29. Snoats, White River: April 5, 
1940, C. O. Mohr & B. D. Burks, 19. 

ViRGINIAW—SoutH Hitt, Roanoke River: 
Feb, 16, 1937, 6 4, 99. RemiIncToN, Rappa- 
hannock River: March 21, 1940, T. H. Frison 
et al., 64, 29%, nymphs and exuviae. Ruck- 
ERSVILLE: March 21, 1940, T. H. Frison et al., 
16. Lyncupurc, Elk Creek: March 22, 1940, 
T. H. Frison et al., 84, 69. RicHMonpD, 
Robert E. Lee Bridge: 19. 

Capnia opis (Newman) 

Chloroperla opis Newman (1839, p. 89). 
Original description, ¢, 9. 
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Capnia vernalis Needham & Claassen (1925, 
p. 256). Misidentification. 

Capnia opis Ricker (1938, p. 134). Proper 
synonymy revealed. 

Ricker (1938) has shown that opis is 
the same species as that redescribed and 
recorded by Needham & Claassen (1925) 
as vernalis Newport (1851). Reference 
to the specific name of opis by Needham 
& Claassen (1925) and by Claassen 
(1928) is entirely omitted. 

Ricker (1938) further states that ver- 
nalis is not a synonym of opis but a distinct 
species. Thus far, among the numerous 
specimens of Capnia that I have examined 
from North America, I have been unable 
to recognize more than one species, opis 
(— vernalis in the sense of Needham & 
Claassen), of Capnia from eastern North 
America. If vernalis is a distinct species, 
as Ricker states, I am unfamiliar with it, 
and it must have a much different general 
distributional range than opis. Experience 
with long series of specimens unquestion- 
ably of the same species has shown me 
that slight variations in structural char- 
acters are to be expected, and it is probable 
that specimens I consider within the limits 
of variation of opis are comparable to the 
specimens which Ricker (1938) consid- 
ered a separate species by the name of 
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Fig. 32.—Capnia opis. 

vernalis. Fig. 32 shows structural char- 
acters of specimens of ofis taken from 
Illinois. 

Capnia opis was originally described from 
specimens collected in Newfoundland, and 
Needham & Claassen (1925) have added 
records, under the name of vernalis, from New 
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York and Michigan. Additional records for 
this species are as follows. 

ILLINOIs.—ELGIN: Botanical Gardens, March 
20, 1940, B. D. Burks, 1 exuvia; Trout Springs, 
March 7, 1940, Mohr & Burks, 2¢, 19, 2 
nymphs, 2 exuviae. 

CONNECTICUT.—DANIELSON: March 24, 1937, 
H. H. Ross, 24, 392. 

MARYLAND.—KEYSER RIDGE: April 19, 1938, 
H. H. Ross, 49 ; Dec. 30, 1934, T. H. Frison 
& H. H. Ross, 12 nymphs. 

MICHIGAN.—ONTONAGON CouNTy, Shore of 
Lake Superior between Silver City and Onton- 
agon: May 15, 1935, J. W. Leonard, 6 ¢, 
22. CRAwrForp County, Au Sable River: 
March 20, 21 and 23, 1936, J. W. Leonard, 
316., 39. 

New York.—C.Linton: March 25, 1903, 
36. Pompey CENTER: April 11, 1937, H. H. 
Ross, 19. East WINFIELD: April 11, 1937, 
H. H. Ross, 12. DEANsBURG: April 11, 1937, 
H. H. Ross, 32. 

NortH CAROLINA.—Near Grandfather Moun- 
tain, west of BLowinGc Rock: March 23, 1940, 
T. H. Frison et al., 32,29. 

OnI0.—BLACKLICK: Nov. 5, 1936, L. S. 
Roach, 4 nymphs. Hockinc County: March 
22, 1938, D. J. & J. N. Knull, 19. 

ONTARIO.—GLEN Major: April 7, 1934, F. 
Pelde rigs 19"; 

PENNSYLVANIA. — EBENSBURG: March 23, 
1937, H. H. Ross, 12, 6 nymphs. RIVERSIDE: 
March 22-28, 1937, H. H. Ross, 34, 39. 

QUEBEC. —- LAURENTIDES NATIONAL PARK, 
Long Lake: June 20, 1938, C. Gauthier, 19. 

TENNESSEE.—GREAT SMOKY MountTAIns Na- 
TIONAL PARK, Greenbrier Cove: March 15, 
1938, A. C. Cole, 29. 

VIRGINIA.—GorE: March 17, 1940, T. H. 
Frison et al., 32. STANDARDSVILLE: March 21, 
1940, T. H. Frison et al., 12. SPERRYVILLE: 
March 17, 1940, T. H. Frison ef al., 93, 59. 
ELkTon, Elk Run: March 21, 1940, T. H. 
Frison ect al., 36, 29, exuviae. SKYLINE 
Drive, Big Meadows: March 18, 1941, B. D. 
Burks, 7¢, 29. 

WEST VIRGINIA-—ERWIN, Wolf Creek and 
tributary of Cheat River: ¢ 6, 299. KANE- 
TOWN: 246, 12. AuvcustTA, Little Cacapon 
River: 1¢, 39. EvANSvVILLE: 6 ¢, 22. Ma- 
COMBER, Cheat River: ¢@64, 29, exuviae. 
FELLOWSVILLE: ¢ 6, 99, 1 nymph. All col- 
lected March 16 and 17, 1940, by T. H. Frison 
et al. 
WISCONSIN. — SPOONER, Namakagon River: 

April 29, 1939, T. H. Frison & B. D. Burks, 
BOs, 2/2 

Allocapnia Claassen 

Since my paper on Illinois stoneflies 
(1935a), another species of this genus has 
been found in Illinois, and the study of 
previously overlooked typic specimens 
makes necessary some  nomenclatorial 
changes. These changes and additional 
notes, new descriptions and comments are 
included in the following discussions of 
various species of Allocapnia. 

Frison: NortH AMERICAN PLECOPTERA 265 

Allocapnia vivipara (Claassen) 

Capnella vivipara Claassen (1924, p. 46). 
Original description, ¢, 9. 

Capnia minima ? Walsh (1862, p. 367). 
New synonymy. 

Discovery of a specimen of Allocapnia 
in the collection of the Academy of Nat- 
ural Sciences of Philadelphia unquestion- 
ably labeled as “Capnia minima ? New- 
port” by Walsh (1862) confirms my sup- 
position (1935a) that this record referred 
to a species of Allocapnia. The tip of the 
abdomen of this specimen is missing so 
that it cannot be named to species, but 
since Walsh referred to a species with 
rudimentary wings, my original placement 
(1935a) of this record under vivipara 
now seems conclusive. 

To date, vivipara has been recorded from 
the states of Illinois, Missouri, New York and 
Ohio (Frison 1935a). I now have many ad- 
ditional records of this species from the states 
of Indiana, Iowa, Kansas, Kentucky, Okla- 
homa, Pennsylvania, Tennessee, Virginia and 
West Virginia. Evidently this species is widely 
distributed throughout eastern and central 
North America. 

Allocapnia pygmaea (Burmeister) 

Semblis pygmaea Burmeister (1839, p. 874). 
Original description. 

Perla nivicola Fitch (1847, p. 278). Orig- 
inal description, ¢, 2. In part. 

Capnella pygmaea Needham & Claassen 
(1925, p. 277). Redescribed. 

Allocapnia torontonensis Ricker (1935h, p. 
257). New synonymy. 

In two of my papers dealing with IIli- 
nois stoneflies (1929 and 1935a), one spe- 
cies of Allocapnia, very abundant in south- 
ern I]linois, has been referred to under the 
name of pygmaea (Burmeister), and its 
identification as this species was at one 
time checked by Claassen. Since then it 
has become quite evident to me that two 
species have been confused under the name 
pygmaea and that, due to the erroneous 
assignment of certain I|linois material to 
pygmaea, Ricker (19355) was wrongly 
influenced by me to describe some Ontario 
specimens of Allocapnia as a new species 
by the name of torontonensis. 

A restudy of material identified as pyg- 
maea by Claassen and the redescription of 
this species by Needham & Claassen 
(1925) convince me that pygmaea, a spe- 
cies with a long-headed supra-anal process, 
fig. 33, is identical with torontonensis. 
The Needham & Claassen (1925) concept 
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2, 1939, Frison & Burks, ¢ 6, 19. MipmMount: 
Jan. 1, 1939, Frison & Burks, 1g. RUCKERS- 
viLLeE, Rapidan River: March 21, 1940, Frison, 
Mohr & Hawkins, 39. SHELBY, Rapidan Riv- 
er: Jan. 1, 1939, Frison & Burks, mating pair, 
&@ @, 99. SperryvILLE: March 17, 1940, T. 
H. Frison et al., 68, 99. WHENCHESTER, 
Hogue Creek: March 17, 1940, T. H. Frison 
etal. 58,49. 

West VirciniA.—Aucusta, Little Cacapon 
River: March 17, 1940, T. H. Frison et al., 
$4, 92 (26, 29, mating pairs). CAPoNn 
Bripce, Cacapon River: March 17, 1940, T. 
H. Frison et al., 32, 99. Erwin: tributary 
of Cheat River, March 16, 1940, T. H. Frison 
et al. 58, 59; Wolf Creek, March 16, 1940, 
T. H. Frison et al., 59. EVANSVILLE: March 
16, 1940, T. H. Frison et al., 56, 5Q. FEL- 
LOWSVILLE: March 16, 1940, T. H. Frison et al., 
16, 29. Iaecer, Horse Creek: Jan. 1, 1936, 
John Addair, 8¢, 12; Feb. 2, 1936, John 
Addair, 108, 89. KANETOWN: March 16, 
1940, T. H. Frison et al., 5g, 69. MACOMBER, 
Cheat River: March 17, 1940, T. H. Frison 
et al., 68, 99. Romney: March 17, 1940, 
T. H. Frison et al., 62, 8Q. 
Wisconsin. — WuiTcomB: April 8, 1937, 

Frison & Mohr, 29. WITTENBERG: April 8, 
1937, Frison & Mohr, 16, 19. 

Allocapnia curiosa new species 

Mave.—Body and appendages mostly 
dark brown to black with pale, mem- 
branous areas. No gill remnants. 

Head through compound eyes wider 
than pronotum. Ocelli arranged to form 
an isosceles triangle; the anterior ocellus 
situated well forward on the front, the 
lateral ocelli almost three times as far 
apart as distance from each lateral ocellus 
to inner margin of compound eye. Maxil- 
lary palpi less than thickness of basal flag- 
ellar segments. 

Pronotum quadrangular, surface with a 
narrow, median, longitudinal, depressed 
stripe and indistinct, raised rugosities. 
Wings somewhat abbreviated, forewings 
extending to sixth tergite, hyaline with 
veins dark brown. 

Abdomen with tergites seven and _ be- 
yond, fig. 34, darker and more heavily 
sclerotized than those preceding; first four 
to five tergites with a narrow, median, 
pale, longitudinal, membranous-like stripe ; 
seventh tergite with a tubercle in middle 
of anterior half and with its tip slightly 
directed rearwards; eighth tergite with a 
small anterior tubercle in middle area 
and a tall, transverse one on posterior 
margin, which is notched in middle to 
form two points, ninth tergite slightly 
cleft for reception of supra-anal process; 
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recurved supra-anal process shaped as in 
fig. 34; ninth sternite without a lobe at 
the base. 

FEMALE.—Similar in most morpholog-: 
ical features to the male. Wings not ab- 
breviated and extending to or beyond tip 
of abdomen; a wide, median, dorsal, longi- 
tudinal stripe extending from base of ab- 
domen to hind margin of eighth tergite, 
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Fig. 34.—Allocapnia curiosa. 

last two tergites entirely and darkly scle- 
rotized; seventh abdominal sternite, fig. 
34, convexly swollen, with posterior medi- 
an margin produced lobelike backwards 
over eighth sternite, posterior margin of 
seventh beneath lobelike projection and 
anterior margin of eighth sternite appar- 
ently fused at certain points of contact; 
eighth sternite with posterior margin 
straight, without any special structure, but 
somewhat recessed. 

Holotype, male. — Kanetown, W. Va.: 
March 16, 1940, T. H. Frison et al. 

Allotype, female——Same data as for holo- 
type. 

Paratypes. — WEST VIRGINIA. — KANETOWN: 
Same data as for holotype, 20¢, 29, including 
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a mating pair. RomMey: March 17, 1940, T. H. 
Frison et al.. 36, 39. IarGceR, Horse Creek: 
Feb. 2, 1936, J. Addair, 1¢. 

MaArYLAND.—GRANTSVILLE, Shade Run: Feb. 
3, 1938, R. E. Yeatter, 1:4. 

This species is easily distinguished from 
all other species of 4/locapnia. ‘The males, 
in having a tubercle on the seventh ab- 
dominal tergite, suggest forbesi Frison and 
illinoensis Frison, but the shape and gen- 
eral arrangement of all tubercles is quite 
different. “The females are unique be- 
cause of the pronounced lobelike projec- 
tion of the posterior margin of the seventh 
sternite. he seventh and eighth sternites 
are slightly fused beneath the lobelike pro- 
jection of the seventh sternite, but this at- 
tachment is readily broken so that a mem- 
branous transverse strip may seem to be 
present between these sternites beneath the 
lobe. 

Allocapnia virginiana new species 

Mave.—Similar in general features to 
curiosa Frison. Differs from this and 
other species of the genus as follows. Ab- 
domen with first seven tergites without 
tubercles, a narrow, median, pale, longi- 
tudinal, membranous-like stripe on first 
four basal tergites; eighth tergite, fig. 35, 
with a large, odd-shaped, robust tubercle 
which in turn has a small, pointed tubercle 
on anterior face or margin; recurved 
supra-anal process very short, broad and 
shaped as in fig. 35; ninth and tenth ter- 
gites broadly cleft for reception of supra- 
anal process. 

FEMALE.—Similar in most morphologi- 
cal features to the male. Wings extending 
to tip of abdomen; a wide, median, dorsal, 
longitudinal stripe extending from base of 
abdomen to hind margin of eighth tergite, 
last two tergites entirely and darkly scle- 
rotized; seventh abdominal sternite simi- 
lar to those preceding; eighth abdominal 
sternite with a darkly sclerotized subgeni- 
tal plate shaped as in fig. 35. 

Holotype, male. — Shelby, Rapidan River, 
Va.: Jan. 1, 1939, T. H. Frison & B. D. Burks. 

Allotype, female——Same data as for holo- 
type. 

Paratypes.—VIRGINIA.—SHELBY: Same data 
as for holotype, 24, 49. Manison: Jan. 1, 
1939, T. H. Frison & B. D. Burks, 14, 69. 
REMINGTON, Rappahannock River: Dec. 31, 
1938. 0, H. Hrison & Bb: Dy Burks, 24, 2.2. 

The shape of the supra-anal process and 
structures on the eighth abdominal tergite 
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separate the male of this species from 
males of all other known species of A/lo- 
capnia. “‘Vhe female of this new species 
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Fig. 35.—Allocapnia virginiana. 

belongs to the group of species having 
only the last two dorsal abdominal tergites 
darkly sclerotized and with a pale, mem- 
branous, transverse stripe between the sev- 
enth and eighth abdominal sternites; it 
differs, however, in shape of subgenital 
plate. The male and female are associ- 
ated on the basis of their collection to- 
gether at the same time at three different 
localities. 

Allocapnia rickeri new species 

Allocapnia pygmaea Frison (1929, p. 396). 
Misidentification. 

Allocapnia pygmaea Frison (1935a, p. 367). 
Misidentification. 

As mentioned in the discussion under 
pygmaea (Burmeister), certain Illinois 
specimens of Allocapnia once recorded by 
me (1929 and 1935a) as pygmaea, and 
also many similar specimens in the IlIli- 
nois Natural History Survey collection 
from other localities, require a new spe- 
cific name. I propose, therefore, for this 
species of Allocapnia the name of rickeri 
in honor of Dr. William E. Ricker, who 
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2, 1939, Frison & Burks, ¢ , 19. MipMounT: 
Jan. 1, 1939, Frison & Burks, 1¢. RUCKERs- 
vitte, Rapidan River: March 21, 1940, Frison, 
Mohr & Hawkins, 39. SHetBy, Rapidan Riv- 
er: Jan. 1, 1939, Frison & Burks, mating pair, 
&&@, 99. Sperryvitte: March 17, 1940, T. 
H. Frison et al., 68, 99. WHINCHESTER, 
Hogue Creek: March 17, 1940, T. H. Frison 
eal. 53; 49. 

West Vircinta.—Avucusta, Little Cacapon 
River: March 17, 1940, T. H. Frison et al., 
24, 22 (26, 29, mating pairs). CAPoN 
Brince, Cacapon River: March 17, 1940, T. 
H. Frison et al., 3, 992. Erwin: tributary 
of Cheat River, March 16, 1940, T. H. Frison 
et al... 58, 52; Wolf Creek, March 16, 1940, 
T. H. Frison et al., 59. EVANSVILLE: March 
16, 1940, T. H. Frison e¢ al., 53, 5Q. FEL- 
LOWSVILLE: March 16, 1940, T. H. Frison et al., 
1g, 29. Iaecer, Horse Creek: Jan. 1, 1936, 
John Addair, 8g, 19; Feb. 2, 1936, John 
Addair, 10g, 82. KANETOWN: March 16, 
1940, T. H. Frison et al., 56, 69. MACOMBER, 
Cheat River: March 17, 1940, T. H. Frison 
et al.. 28, 99. Romney: March 17, 1940, 
T. H. Frison et al., 6%, 8Q. 

WISCONSIN. — WHITCOMB: 
Frison & Mohr, 22. WITTENBERG: 
1937, Frison & Mohr, 12, 19. 

April 8, 1937, 
April 8, 

Allocapnia curiosa new species 

Mate.—Body and appendages mostly 
dark brown to black with pale, mem- 
branous areas. No gill remnants. 

Head through compound eyes wider 
than pronotum. Ocelli arranged to form 
an isosceles triangle; the anterior ocellus 
situated well forward on the front, the 
lateral ocelli almost three times as far 
apart as distance from each lateral ocellus 
to inner margin of compound eye. Maxil- 
lary palpi less than thickness of basal flag- 
ellar segments. 

Pronotum quadrangular, surface with a 
narrow, median, longitudinal, depressed 
stripe and indistinct, raised rugosities. 
Wings somewhat abbreviated, forewings 
extending to sixth tergite, hyaline with 
veins dark brown. 

Abdomen with tergites seven and be- 
yond, fig. 34, darker and more heavily 
sclerotized than those preceding; first four 
to five tergites with a narrow, median, 
pale, longitudinal, membranous-like stripe ; 
seventh tergite with a tubercle in middle 
of anterior half and with its tip slightly 
directed rearwards; eighth tergite with a 
small anterior tubercle in middle area 
and a tall, transverse one on posterior 
margin, which is notched in middle to 
form two points, ninth tergite slightly 
cleft for reception of supra-anal process; 
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recurved supra-anal process shaped as in 
fig. 34; ninth sternite without a lobe at 
the base. 

FEMALE.—Similar in most morpholog- 
ical features to the male. Wings not ab- 
breviated and extending to or beyond tip 
of abdomen; a wide, median, dorsal, longi- 
tudinal stripe extending from base of ab- 
domen to hind margin of eighth tergite, 
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Fig. 34.—Allocapnia curiosa. 

last two tergites entirely and darkly scle- 
rotized; seventh abdominal sternite, fig. 
34, convexly swollen, with posterior medi- 
an margin produced lobelike backwards 
over eighth sternite, posterior margin of 
seventh beneath lobelike projection and 
anterior margin of eighth sternite appar- 
ently fused at certain points of contact; 
eighth sternite with posterior margin 
straight, without any special structure, but 
somewhat recessed. 

Holotype, male. — Kanetown, W. Va.: 
March 16, 1940, T. H. Frison et al. 

Allotype, female—Same data as for holo- 
type. 

Paratypes. — WesT VIRGINIA. — KANETOWN: 
Same data as for holotype, 20¢, 29, including 
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a mating pair. RomMey: March 17, 1940, T. H. 
Frison et al.. 3¢, 39. IaecER, Horse Creek: 
Feb. 2, 1936, J. Addair, 1¢. 

MArRYLAND.—GRANTSVILLE, Shade Run: Feb. 
tisen9s8:- RR: Es Yeatter, ld 

This species is easily distinguished from 
all other species of A/locapnia. ‘The males, 
in having a tubercle on the seventh ab- 
dominal tergite, suggest forbesi Frison and 
illinoensis Frison, but the shape and gen- 
eral arrangement of all tubercles is quite 
different. “The females are unique be- 
cause of the pronounced lobelike projec- 
tion of the posterior margin of the seventh 
sternite. The seventh and eighth sternites 
are slightly fused beneath the lobelike pro- 
jection of the seventh sternite, but this at- 
tachment is readily broken so that a mem- 
branous transverse strip may seem to be 
present between these sternites beneath the 
lobe. 

Allocapnia virginiana new species 

MAtLeE.—Similar in general features to 
curiosa Frison. Differs from this and 
other species of the genus as follows. Ab- 
domen with first seven tergites without 
tubercles, a narrow, median, pale, longi- 
tudinal, membranous-like stripe on first 
four basal tergites; eighth tergite, fig. 35, 
with a large, odd-shaped, robust tubercle 
which in turn has a small, pointed tubercle 
on anterior face or margin; recurved 
supra-anal process very short, broad and 
shaped as in fig. 35; ninth and tenth ter- 
gites broadly cleft for reception of supra- 
anal process. 

FEMALE.—Similar in most morphologi- 
cal features to the male. Wings extending 
to tip of abdomen; a wide, median, dorsal, 
longitudinal stripe extending from base of 
abdomen to hind margin of eighth tergite, 
last two tergites entirely and darkly scle- 
rotized; seventh abdominal sternite simi- 
lar to those preceding; eighth abdominal 
sternite with a darkly sclerotized subgeni- 
tal plate shaped as in fig. 35. 

Holotype, male.— Shelby, Rapidan River, 
Va.: Jan. 1, 1939, T. H. Frison & B. D. Burks. 

Allotype, female—Same data as for holo- 
type. 

Paratypes.— VIRGINIA.—SHELBY: Same data 
as for holotype, 2¢, 49. Manpison: Jan. 1, 
1939, T. H. Frison & B. D. Burks, 16, 69. 
REMINGTON, Rappahannock River: Dec. 31, 
1938, IT. H. Frison & B. D. Burks, 26, 29. 

‘The shape of. the supra-anal process and 
structures on the eighth abdominal tergite 
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separate the male of this species from 
males of all other known species of A/lo- 
capnia. ‘Vhe female of this new species 
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Fig. 35.—Allocapnia virginiana. 

belongs to the group of species having 
only the last two dorsal abdominal tergites 
darkly sclerotized and with a pale, mem- 
branous, transverse stripe between the sev- 
enth and eighth abdominal sternites; it 
differs, however, in shape of subgenital 
plate. “The male and female are associ- 
ated on the basis of their collection to- 
gether at the same time at three different 
localities. 

Allocapnia rickeri new species 

Allocapnia pygmaea Frison (1929, p. 396). 
Misidentification. 

Allocapnia pygmaea Frison (1935a, p. 367). 
Misidentification. 

As mentioned in the discussion under 
pygmaea (Burmeister), certain Illinois 
specimens of A4llocapnia once recorded by 
me (1929 and 1935a) as pygmaea, and 
also many similar specimens in the Illi- 
nois Natural History Survey collection 
from other localities, require a new spe- 
cific name. I propose, therefore, for this 
species of Allocapnia the name of rickeri 
in honor of Dr. William E. Ricker, who 
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has considerably contributed to our knowl- 
edge of North American stoneflies. 

The morphological characters of rickeri, 
excepting those in which it differs from the 
true pygmaea, have been fairly well cov- 
ered in my 1929 and 1935a papers under 
the name of pygmaea. It seems necessary 
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Fig. 36.—Allocapnia rickeri. 

to present here, therefore, only a brief 
review of the most salient characters need- 
ed for recognition of rickeri and new illus- 
trations for comparison with those of the 
true pygmaea. 

MAce.—Similar in general features to 
curiosa Frison as described in this paper. 
Certain characters peculiar to rickeri and 
separating it from other species are as 
follows: Wings short and usually extend- 
ing about half the length of abdomen; 
seventh abdominal tergite without sug- 
gestion of any tubercle, eighth tergite with 
two rather low and definitely separated 
tubercles, ninth and tenth tergites with 
middle area depressed and membranous 
for reception of supra-anal process ; supra- 
anal process, fig. 36, with a short head. 

FEMALE.—Similar in most morphologi- 
cal features to the male. Wings reaching 
about to or slightly beyond tip of ab- 
domen ; a wide, median, dorsal, longitudi- 
nal stripe extending from base of dorsum 
of abdomen to hind margin of eighth ter- 
gite, last two tergites entirely and darkly 
sclerotized ; seventh and eighth abdominal 
sternites fused in middle and without 
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transverse membranous strip between 
them; subgenital plate shaped as in fig. 
36. 

Holotype, male. — Golconda, Big Grand 
Pierre River, Ill.: March 7, 1928, T. H. Frison 
& H. H. Ross. 

Allotype, female—Same data as for holo- 
type. 

Holotype and allotype represent a mating 
pair. 

Paratypes.—ILLinois.—Apple River, north- 
west of APPLE RIVER CANYON STATE PARK: 
March 2, 1938, Ross & Mohr, 1124, 279. 
BLOOMFIELD: March 7, 1928, on concrete 
foundation of bridge, Frison & Ross, 13¢, 
292. Drxon Sprincs: Feb. 2, 1934, Frison & 
Mohr, 5446, 22, 1 mating pair. EIcHoRN: 
March 6, 1928, Frison & Ross, 426, 82 ; Buck 
Creek, on bridge, Frison & Ross, 21¢, 119. 
GotconpA, Big Grand Pierre River, on and 
near bridge: March 7, 1928, Frison & Ross, 
756, 329, 4 mating pairs. GORHAM: Feb. 3, 
1934, Frison & Mohr, 16, 19. Herop: Gib- 
bons Creek, under bark of tree hanging over 
stream, March 6, 1928, Frison & Ross, 3é; 
Gibbons Creek, on stones and debris in and 
near margin of stream, 47¢, 3092, 1 mating 
pair; April 19, 1937, Ross & Mohr, 19 ; Rose 
Creek, foundation of concrete bridge, March 
6, 1928, Frison & Ross, 1 mating pair; Big 
Grand Pierre River, foundation of concrete 
bridge, March 6, 1928, Frison & Ross, 19. 
Herop-ELIZABETHTOWN, Hicks Branch Creek: 
March 6, 1938, Frison & Ross, 3¢. JONESBORO: 
Feb. 3, 1934, Frison & Mohr, 506, 49. NEw 
CoLumBIA, Clifty Creek: Dec. 26, 1932, Harp- 
er, 4+¢. THEBES: Feb. 3, 1934, Frison & Mohr, 
4@. VIENNA, on concrete foundation of bridge: 
March 7, 1928, Frison & Ross, 1g. WARREN, 
tributary of Apple River: March 2, 1938, Ross 
& Mohr, 1112, 89. 

Other specimens of this species examined, 
but not included in paratypic series, are as 
follows. 

ILLINOIS.—GOLCONDA, Big Grand Pierre 
River: March 7, 1928, Frison & Ross, many 
nymphs. 

District OF COLUMBIA.—WASHINGTON, Po- 
tomac River: Feb. 5, 1938, Gurney & Burks, 
Las, 

INDIANA.—BAcoNn: creek southwest of town, 
Feb. 14, 1938, Frison & Mohr, ¢ 6, 2 9, 3 
mating pairs; Patoka River northwest of 
town, Feb. 14, 1938, Frison & Mohr, 6 4, 
Q 2. ENGLIsH, creek north of town: Feb. 14, 
1938, Frison & Mohr, ¢@ 6, 29, 1 mating 
pair. McCormick CREEK STATE PARK: March 
14, 1936, Frison & Ross, 6 6, 9 9. MARENGO, 
creek west of town: Feb. 14, 1938, Frison & 
Mohr, ¢ 6, 29. Mepora, creek northwest of 
town: Feb. 14, 1938, Frison & Mohr, 24. 
MILLTOWN, creek west of town: Feb. 14, 1938, 
Frison & Mohr, 84, 19. NEEDMORE, creek 
near town: March 14, 1936, Frison & Ross, 
64, 22, 3 mating pairs. PatmyrA, Blue 
River north of town: Feb. 14, 1938, Frison & 
Mohr, @ @, 29. PAo.t, south of town: Feb. 
14, 1938, Frison & Mohr, 66, 92, many 
mating pairs. SALEM, river south of town: 
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Feb. 14, 1938, Frison & Mohr, 66, 49. 
SPRINGVILLE: Feb. 14, 1938, Frison & Mohr, 
66, 92. Turkey Run State Park: March 
18, 1933, Frison & Mohr, 12; Sugar Creek, 
April 19, 1933, Frison & Mohr, 22. WILLOW 
VALLEY: March 14, 1936, Frison & Ross, 6 6, 
19. 

KENTUCKY.—TRENTON: Jan. 5, 1939, Frison 
& Burks, ¢ 6, 69. 
MARYLAND. — EMMITsBuRG: Feb. 14, 1937, 

8¢, 32. INDIAN SprRINGs: Feb. 2, 1936, Frison 
& Ross, 16, 39. 

New York.—ITHACA: March 15, 1922, 26, 
22; Beebe Lake, March 18, 1935, 19. NorTH 
Cotuins: April 13, 1937, H. H. Ross, 1¢. 

Ou10.—LITTLE Hockinc, White Run Creek: 
March 16, 1940, T. H. Frison et al., 3¢, 19. 
New Concorpb: Jan. 6, 1935, H. H. Ross, ¢ 4, 
32 

PENNSYLVANIA.—AMITY HALL, on Route U. 
S. 22: Feb. 17, 1938, R. E. Yeatter, 6.6, 69. 
CLAYSVILLE, 5 miles east on U. S. 40: Feb. 13, 
1938, R. E. Yeatter, 19. EMERICKVILLE, 114 
miles east of town: Feb. 18, 1938, R. E. Yeat- 
ter, 66, 299%. Grampian, Kratzer Run: Feb. 
18, 1938, R. E. Yeatter, 1¢. NORTHUMBER- 
LAND: March 23, 1937, H. H. Ross, ¢ 6, 49. 
Van, East Sandy Creek: Feb. 18, 1938, R. E. 
Yeatter, 6¢, 9 Q. 

‘TENNESSEE.—BRISTOL: Jan. 2, 1939, Frison 
& Burks, 1¢. GoopLETTSVILLE: Jan. 5, 1939, 
Frison & Burks, 1¢, 19. JoHNson City: Jan. 
2, 1939, Frison & Burks, ¢ 6,492. McDonatp: 
Jan. 4, 1939, Frison & Burks, ¢ ¢, 19, 2 mat- 
ing pairs. SPRINGFIELD, Sulphur Fork Creek: 
Jan. 5, 1939, Frison & Burks, ¢¢, 9Q. 

VIRGINIA.—AFTON: March 22, 1940, Frison, 
Mohr & Hawkins, ¢ 6, 22. Butt Run, Bull 
Run Creek: March 21, 1940, Frison, Mohr & 
Hawkins, 14. CEpDARVILLE: March 17, 1940, 
T. H. Frison et al., 34. CULPEPER, Gaines 
Run Creek: March 21, 1940, Frison, Mohr 
& Hawkins, 16, 192. Etvxton, Elk Run: 
March 21, 1940, Frison, Mohr & Hawkins, 
66, 39. ELListon, Roanoke River: Jan. 2, 
1939, Frison & Burks, 16,192. Farrrax: Jan. 
295550. Et Brison, 23; Dec. 31, 1938, 
Frison & Burks, 3 mating pairs; March 21, 
1940, Frison, Mohr & Hawkins, 14. Fair- 
FIELD: Jan. 1, 1939, Frison & Burks, ¢ é, 
9 2. ForT CHISWELL: Jan. 2, 1939, Frison & 
Burks, 1¢, 19. Gore: March 17, 1940, T. 
H. Frison et al., 96, 49, 3 mating pairs. 
GREENVILLE, Christian Creek: Jan. 1, 1939, 
Frison & Burks, ¢ ¢, 1 mating pair. Gror- 
ToEs, Mill Creek: Jan. 1, 1939, Frison & Burks, 
66, 299, 6 mating pairs. HUNTER: Jan. 30, 
1938, Gurney & Burks, 9¢, 22. Marion, Hol- 
ston River: Jan. 2, 1939, Frison & Burks, 19. 
Port RepusiLic: North River, Jan. 1, 1939, 
Frison & Burks, 2¢, 12; March 21, 1940, 
Frison, Mohr & Hawkins, ¢ ¢@, 1 9, 1 mating 
pair. Raprorp: Plum Creek, Jan. 2, 1939, 
Frison & Burks, ¢ 6, 69, 1 mating pair; 
March 22, 1940, Frison, Mohr & Hawkins, 39. 
RIVERTON: March 17, 1940, T. H. Frison et al., 
26, 12. ROANOKE, Mud Lick Creek: Jan. 2, 
1939, Frison & Burks, 29. SHAWSVILLE: Jan. 
2, 1939, Frison & Burks, 3¢. VIENNA, Indian 
Run Creek: Feb. 13, 1938, B. D. Burks, ¢ 2, 
69. WARRENTON: March 21, 1940, Frison, 
Mohr & Hawkins, 34, 29. WHINCHESTER, 
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Hogue Creek: March 17, 1940, T. H. Frison 
et al.. 4g, 19, 1 mating pair. 

West VIRGINIA. — EVANSVILLE: March 16, 
1940, T. H. Frison et al.. 43, 49. Prunty- 
TOWN: March 16, 1940, T. H. Frison et al., 
1¢. SHAFFENAKER: March 17, 1940, T. H. 
Frison et al., 1¢. SMiITHBURG: March 16, 
1940) 3G: 2 Frison «ct val, 2.0) VOECANG: 
March 16, 1940, T. H. Frison et al., 66, 2 Q@. 

PERLIDAE 

Perlesta placida (Hagen) 

Perla placida Hagen (1861, p. 28). Orig- 
inal description, ¢, @. 

Perlesta placida is one of the most 
widely distributed species of stoneflies in 
North America, and large series of speci- 
mens from various localities reveal con- 
siderable variation. It is not my inten- 
tion to go into detail in this paper con- 

Fig. 37—Nymph of Perlesta placida. 
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cerning the ramifications of this variation. 
However, it seems desirable to illustrate 
a form which is commonly encountered in 
the Great Smoky Mountains National 
Park near Gatlinburg, Tenn., because its 
identity might be overlooked. The nymph 
of this variant is shown in fig. 37. 

Fig. 384 is a dorsal view of the head 
and pronotum of this variant, and fig. 38B 

ADULT HEAD AND PRONOTUM 

Fig. 38.—Perlesta placida: A from Great 
Smoky Mountains National Park, 

B from lower altitudes. 

is the same view of more nearly typical 
specimens taken at lower elevations. The 
difference in color pattern is quite notice- 
able even in old pinned specimens. ‘The 
nymph of this variant, fig. 37, differs from 
typical specimens from elsewhere in its 
generally lighter color and in the com- 
parative absence of numerous short, stout 
setae which usually give the nymphs a 
freckled appearance (Frison 1935a, figs. 
307 and 308). 

Acroneuria arida (Hagen) 

Perla arida Hagen (1861, p. 18). Original 
description, @, @. 

Perla valida Banks (1906a, p. 32). Orig- 
inal description, 9. Previously correctly syn- 

- onymized by Needham & Claassen (1922). 
Acroneuria arida Needham & Claassen 

(1925; p. 185). In part. 
Acroneuria arida Claassen (1940, p. 172). 

Catalogue—in part. 

Through the courtesy of Dr. Nathan 
Banks, I have had the privilege of study- 
ing in considerable detail the types of 
Perla arida Hagen (1 female, No. 14,386) 
and P. valida Banks (1 female, No. 11, 
315), both in the collection of the Mu- 
seum of Comparative Zoology. Because 
of the importance of establishing the pres- 
ence or absence of anal gill remnants on 
the subanal lobes, the apical abdominal 
segments of the typic female of arida from 
“Philadelphia—Winthem” were clipped 
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from the abdomen, softened in potassium 
hydroxide and studied in fluid. The typic 
female of valida is from “Waynesville, N. 
C., July, 1901, F. Sherman, Jr.” 

Needham & Claassen (1922) were cor- 
rect in placing valida as a synonym of 
arida, but in 1925 they confused another 
species with arida which led me (1935a) 
to an erroneous assignment of certain IIli- 
nois specimens to this species. These IIli- 
nois specimens belong to a species which 
was described later by Claassen (19375), 
on the basis of a single adult female, as 
prolonga, which in turn is a synonym of 
evoluta Klapalek, as | am now using this 
name. 

Studies of the types involved, the rear- 
ing of evoluta (= arida Frison 1935a) 
and comparisons of extensive material in 
the Illinois Natural History Survey col- 
lection all have established that evoluta is 
a species with anal abdominal gills in the 
nymph and subanal gill remnants in the 
adult, and that arida (= valida) lacks 
such structures in the adult, and, of course, 
this means that the nymph when discov- 
ered will not possess anal abdominal gills. 
A fundamental character for the sepa- 

ration of arida from evoluta, as now recog- 
nized, having been established, the differ- 
ences previously observed in the shape of 
the subgenital plate of the females become 
understandable as specific differences. In 
arida, the subgenital plate is much con- 
stricted at its base, fig. 39, so that the end 
portion is much broader than its base, 
whereas in ewoluta the base is not, or but 
slightly, constricted (Frison 1935a, figs. 
242-3). 

Although Klapalek (1909) records 
three males and one female of valida from 
“North Carol. Morr.” in the Selys Long- 
champs collection, no description or illus- 
tration is given of the male, and it is 
possible that these specimens, particularly 
the males, are not arida. Klapalek failed 
to recognize arida as a valid species and 
erroneously placed it in the synonymy of 
arenosa (Pictet). 

Since the male of arida has not been 
previously described (Needham & Claas- 
sen 1925 description is undoubtedly male 
of evoluta), I present fig. 39 and the fol- 
lowing brief description. 

Mave.—General habitus the same as 
for other species of Acroneuria from 
North America. Dorsum of head yellow 
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with pattern of dark brown markings as 
in fig. 39. Pronotum with raised rugosi- 
ties and a narrow, yellow, longitudinal 
median line. “Terminal abdominal tergites 
with groups of small spinulae arranged as 
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Fig. 39.—Acroneuria arida. 

in fig. 39, Genital hooks or modified sub- 
anal lobes of the finger-like type with a 
distinct notch on inner margin at tip. 
Ninth sternite with a small, nearly round, 
padlike disk. Subanal lobes show no trace 
of gill remnants. 

Allotype, male.—Knoxville, Tenn.: June 21, 
1939, A. C. Cole. 

The subgenital plate of the female of 
arida was figured by Banks at the time 
of the original description of valida, but 
to aid recognition of this species another 
illustration of this structure, fig. 39, 
presented. 

The nymph of this species has not as yet 
been discovered. 

In addition to the records from North Caro- 
lina and Philadelphia (Pennsylvania) given in 
the original descriptions, I can now add the 
following. 

GEORGIA.—SUMMERVILLE: June 9, 1937, P. 
W. Fattig, 56, 79. RrinccoL_p, Chickamauga 
Creek: June 14, 1939, P. W. Fattig, 5¢, 69. 
BALL GrRouND: June 27, 1932, P. W. Fattig, 
19. Exvavitie, Cedar Creek, 10.7 miles north: 
May 26, 1939, P. W. Fattig, 29. 

‘TENNESSEE.—KNOXVILLE: April 24, 1936, C. 
B. Huffaker, 12 ; May 26, 1936, C. B. Huf- 
faker, 1¢ ; June 1, 1936, D. A. Johnson, 14 ; 
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June 6, 1936, D. A. Johnson, 16; May 22, 
L939, A.C. ‘Cole, 20% june. 145.1939) ANG. 
Cole, 19 ; June 21, 1939, A. C. Cole, 24, 49: 
SEVIERVILLE: June 11, 1938, at light, T. H. 
Frison & T. H. Frison, Jr., 19. GREENBRIER 
Cove, Smoky Mountains: June-July, 1940, A. 
eae 16,192. MonrTeacte: A. C. Richards, 
2 

Acroneuria evoluta Klapalek 

Acroneuria evoluta Klapalek (1909, p. 245). 
Original description, 9. 

Larva No. 1—Garman (1912, p. 59, fig. 47). 
Nymphal description. 

Acroneuria arida Needham 
(1925 ps L385). ine part: 

Acroneuria evoluta Clark (1934, p. 121). 
Acroneuria arida Frison (1935a, p. 395). 

Misidentification. 
Acroneuria prolonga Claassen 

42). New synonymy. 
Acroneuria evoluta Ricker 

Notes on type. 
Acroneuria arida Claassen (1940, p. 172). 

Catalogue—in part. 

& Claassen 

(19375, p. 

(1938, p. 138). 

In my remarks concerning the synonymy 
of arida (Hagen), I have called attention 
to the fact that Needham & Claassen 
(1925) confused two species under the 
name of arida. One of these species, arida 
(Hagen) = valida (Banks), lacks gill 
remnants on the subanal lobes of the 
adults and hence has nymphs lacking anal 
abdominal gills. “The second of these spe- 
cies has anal abdominal gills in the nymphs 
and shows gill remnants on the subanal 
lobes of the adults (evoluta = arida as 
used in the sense of Frison 1935a). 

Due to the confusion of species in liter- 
ature at the time of publication of my 
1935a@ paper, the Illinois records of arida 
reported by me at that time apply to the 
species here called evoluta. It is obvious 
from this situation that my placement then 
of evoluta as a synonym of arida does not 
hold, and evoluta becomes available as the 
name for this Illinois (1935a) material. 

Ricker’s (1938) notes on the type of 
evoluta are the basis for my use now of 
the name evoluta for the Illinois material 
recorded (1935a) as arida. Ricker states 
that his study of evoluta “indicates that it 
is synonymous with arida Hagen, as earlier 
suggested by Frison.” It should be pointed 
out that at the time of Ricker’s article the 
arida in the sense of Frison is not equiva- 
lent to the true arida (Hagen) but to a 
species for which the first name available 
now appears to be evoluta. 

In 1937, I adopted the use of the name 
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evoluta for an Illinois species heretofore 
confused with arida as used in the sense 
of Frison 1935a. The transfer now of the 
name evoluta to my arida material of 
1935a leaves the species called evoluta in 
1937 “without a name,” as Ricker (1938) 
has earlier suggested. 

Part of the material listed by Needham 
& Claassen (1925) as arida belongs to the 
species | am now recognizing as arida 
(— valida) and part belongs to the spe- 
cies I am here recognizing as evoluta. 
Clark’s (1934) record of evoluta from 
Put-in-Bay, Ohio, mentioned as belonging 
to arida in my 1935a paper, again becomes 
part of the bibliography of evoluta as here 
recognized, Since Garman’s (1912) de- 
scription of ‘“Larva No. 1” and his fig. 47 
are equivalent to arida in the sense of 
Frison 1935a, it also must be included in 
the bibliography of evoluta as now ac- 
cepted. 

Acroneuria prolonga Claassen (19376) 
was described on the basis of a single fe- 
male from “‘Bridger Mountains, Montana, 
June 19, 1914.” I have studied this type 
in the collection of Cornell University 
and consider it to be the same as my arida 
material of 1935a, which I am now calling 
evoluta as a result of Ricker’s remarks 
concerning the type. Any _ differences 
which might be observed between the sub- 
genital plates of evoluta, as now accepted, 
and prolonga are certainly slight and I 
believe well within the range of individual 
variation. 

For the convenience of other students 
and the bibliographic record, I have given 
the complete bibliography of evoluta to 
date. My only question is whether the 
name of evoluta is even now being cor- 
rectly used, a matter impossible to investi- 
gate further at this time. 

Acroneuria mela new species 

Acroneuria evoluta Needham & Claassen 
(1925, p. 186). At least in part. 

Acroneuria arida Claassen 
figs. 202 and 207). Nymph. 

Acroneuria sp. a Frison 
Nymphal description. 

Acroneuria evoluta Frison (1937, p. 79). 
Additional descriptive material and associa- 
tion of nymph. 

Acroneuria evoluta Claassen (1940, p. 173). 
Catalogue. 

(1931. p.--81, 

(1935a, p. 405). 

As already mentioned in connection 
with evoluta Klapalek, it is necessary at 
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this time to give a new specific name to 
the species illustrated and mentioned by 
me (1937) under the name of evoluta. In 
my article of 1937, I mentioned the possi- 
bility that my use of the name of evoluta 
for certain Illinois material, following its 
use “by Needham & Claassen (1925) for 

Fig. 40.— 
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similar specimens from Kansas,” was some- 
what dubious. Ricker (1938) has made a 
recent study of the typic female of evoluta 
in the collection of the Vienna Museum, 
and he states that it is not the same as the 
evoluta of Frison 1937 but “synonymous 
with arida Hagen [sense of Frison], as 
earlier suggested by Frison (1935:95).” 
When Ricker made his study of the type 
of evoluta he had available the published 
illustrations and descriptions (Frison 
1935, 1937) to separate the two Illinois 
species at one time lumped as arida, but 
was not aware that the true arida 
(Hagen) = valida (Banks) was yet an- 
other species. “This explains his statement 
of “synonymous with arida Hagen.” 

Claassen’s (1931) reference in his key 
to the nymph of arida, and his drawing 
(fig. 202) and photograph (fig. 227) of 
this nymph, should now be assigned to the 
bibliography of this new species since they 
are the same as my species a of 1935a and 
evoluta of 1937. 

Since this species has been confused in 
literature, and since, except for notes and 

illustrations in my stonefly paper of 1937, 
no single description certainly applies al- 
together to this species, I consider it ad- 
visable to treat it as a new species rather 
than to propose a new name as an append- 
age to previously mixed literature. 

MaAte.—General habitus the same as 
for other species of Acroneuria from 
North America. Dorsum of head yellow 
with a pattern of dark brown markings 
as in fig. 40. Pronotum with raised rugosi- 
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ties and a longitudinal, median depressed 
line. Terminal abdominal tergites with 
groups or patches of small spinulae ar- 
ranged as in fig. 64 of Frison 1937. Gen- 
ital hooks or modified subanal lobes taper- 
ing to a point which is curved inwards 
at tip (fig. 64, Frison 1937). Subanal 
lobes show gill remnants. 
FEMALE.—Head, thorax, basal abdom- 

inal segments and appendages in general 
similar to those of male, but slightly larger 
in size. Important differences are as fol- 
lows: eighth abdominal sternite modified 
into a subgenital plate extending partly 
over ninth sternite and shaped as in fig. 
64 of Frison 1937. 

Holotype, female.—Petersburg, Ind.: reared 
from nymph from White River, June 11, 1936, 
T. H. Frison & C. O. Mohr. 

Allotype, male.—Same data as for holotype 
except reared June 9, 1936. 

Paratypes. — INDIANA.—PETERSBURG: Same 
data as for holotype and allotype with rearing 
dates as follows: June 3, 14; June 4, 39; 
inners to: june 9, 2d, 395 june 10; 2:9 > 
nests. 59 = June 15, 59 June 22, 19°; 
july 6, 19: 

The female, instead of the male, has 
been selected as the holotype because it is 
easier to separate from other species of 
Acroneuria than is the male. The type 
series has been based upon Indiana speci- 
mens only because it is a reared series. 

Records for this species in the Illinois Nat- 
ural History Survey collection not recorded 
by me (1937) under the name evoluta are as 
follows. 

ILLINOIs.—OAKWoop: June 24, 1937, T. H. 
Frison, Jr.. 19. URBANA: July 3, 1938, G. T. 
Riegel, 12. Eppyvitite, Lusk Creek: June 1, 
1940, B. D. Burks, 19. 

GEORGIA.—SUMMERVILLE: June 9, 1937, P. 
W. Fattig, 19. RiyccoLp, Chickamauga Creek: 
June 14, 1930, P. W. Fattig, 1¢, 69. DALTON: 
June 14, 1939, P. W. Fattig, 39. 

KaNsaAs.—LAWRENCE: June 30, 1921, P.W.C., 
12 (previously determined by Claassen as 
evoluta). 

Oun10.—ADAMS County: June 4, 1930, J. S. 
Hine, 19. 

OKLAHOMA.—ARDMORE: June 8, 1939, Kaiser 
& Nailon, 12. Broken Bow: June 13, 1939, 
Kaiser & Nailon, 16, 19. 

‘TENNESSEE.—SPARTA: May 31, 1934, T. H. 
Frison, 19. 

Acroneuria filicis new species 

In my paper on the stoneflies of Illi- 
nois (1935a), I commented at some length 
regarding the confusion in literature and 
determinations of species under the name 
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pennsylvanica (Rambur). Ricker (1938) 
gives considerable information regarding 
specimens determined by Klapalek as penn- 
sylvanica, and one of the specimens he 
studied at Prague may be the missing type 
of pennsylvanica. Ricker comes to the con- 
clusion that pennsylvanica (Rambur 
1842) is identical with arenosa (Pictet 
1841) [not clara Klapalek (1917) = are- 
nosa sense of Klapalek (1909)]. Ac- 
cepting the synonymy indicated by Ricker, 
and I know of no valid reason to oppose 
his conclusion in this particular case, 
leaves an eastern North American species 
sometimes determined as pennsylvanica 
(Needham & Claassen 1922, 1925, at least 
in part) without a specific name. 
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Fig. 41.—Acroneuria filicis. 
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Since the records and descriptions in 
existing literature in most, if not all, cases 
represent mixed series when pennsylvanica 
is referred to, I believe the best interests 
of nomenclature and taxonomy in this in- 
stance are served by considering the species 
of Acroneuria involved as a new species 
and by not merely proposing a new name. 

Mave.—General habitus the same as 
for other species of Acroneuria from 
North America. Dorsum of head yellow 

/ 

Fig. 42.—Nymph of Acroneuria filicis. 
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with a pattern of dark brown markings 
as in fig. +1. Pronotum brown with raised 
rugosities and a longitudinal, median de- 
pressed line, this line not lighter colored 
as in some other species. ‘Terminal ab- 
dominal tergites with groups or patches of 
small spinulae arranged as in fig. 41. 
Genital hooks or modified subanal lobes 
tapering to a point and slightly curved in- 
wards at tip. Subanal lobes show gill rem- 
nants. 

FEMALE.—Head, thorax, basal abdom- 
inal segments and appendages in general 
similar to those of male but slightly larger 
in size. Important differences are as fol- 
lows: eighth abdominal sternite modified 
into a subgenital plate slightly extending 
over ninth sternite and with posterior mar- 
gin rounded as in fig. 41. 

Holotype, female.—Pineville, Ky.: at light, 
June 24, 1938, T. H. Frison & T. H. Frison, 
pts 

Allotype, male.—Same data as for holotype. 
Paratypes. — KENTUCKY.—PINEVILLE: Same 

data as for holotype and allotype, 124, 469. 
CUMBERLAND FALLs: June 12, 1940, T. H. 
Frison et al., 19. 

TENNESSEE. — Chimneys Camp Grounds, 
GREAT SMOKY MounTAINS NATIONAL PARK, 
2,900 feet elevation: Aug. 4, 1939, Rehn & 
Rehn, 24, 393; July 9, 1939, at light, A. C. 
Cole, 29 ; July 12, 1939, A. C. Cole, 22. Gart- 
LINBURG: June 18, 1940, reared from nymph, 
T. H. Frison et al., 12. 

OHI0.—ATHENS or ATHENS County: April 
25, 1931, W. C. Stehr, 12 ; June 14, 1938, W. 
C. Stehr, 1¢ ; June 11-27, 1939, W. C. Stehr, 
24, 42; June 20-22, 1941, W. C. Stehr, 54, 
22; June 21-July 6, 1941, at light, J. Walker, 
49. 

I am naming this new species in honor 
of my son, T. H. Frison, Jr., who has 
accompanied me on many collecting trips 
for aquatic insects in various parts of the 
country and who assisted me in the collec- 
tion of the material from Pineville. 
Nympu.—A brief description of the 

more important characters of the hereto- 
fore unknown nymph is as follows: Body 
and appendages pale yellowish brown with 
a very distinct pattern of dark brown or 
dusky markings on dorsum, fig. 42; W- 
shaped, pale yellowish mark anterior to 
median ocellus is broad throughout and 
dark pattern tends to fill space between 
lateral ocelli and inner margins of com- 
pound eyes; abdominal tergites dominant- 
ly dark brown or dusky with pale yel- 
lowish on posterior margins, the yellowish 
part expanding along median line and on 
some segments tending to be segregated to 
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three spots on posterior margin. Head 
without a transverse occipital ridge on 
posterior margin between compound eyes. 

pee NYMPHAL MANDIBLES amano 

NYMPHAL LABIUM 

Fig. 43.— 

Acroneurta 

filicis. 

Maxilla, labium and mandibles as in fig. 
43. Anal gills present at apex of abdomen. 
Approximately full grown female nymph 
25 mm. and male somewhat smaller. 

This nymph in general resembles the 
nymphs of evoluta Klapalek (= arida of 
Frison 1935a), perplexa Frison and mela 
Frison, having in common with them anal 
gills. Differences in color pattern which 
seem to have taxonomic significance are 
as follows: (1) In evoluta (Frison 1935a, 
fig. 313) the pale yellow color of the head 
behind the ocelli tends to invade the space 
between the ocelli and compound eyes; the 
transverse dark bands of the abdominal 
tergites are usually confined to the an- 
terior half of each tergite; and the trans- 
verse band on head anterior to median 
ocellus is more bandlike and less W- 
shaped. (2) In mela (Frison 1935a, fig. 
316) the abdominal tergites are almost 
entirely dark, and three light spots, in- 
stead of a W-shaped transverse band, are 
present on the head anterior to the median 
ocellus. (3) In perplexa (Frison 1937, 
fig. 66) the dark markings on the ab- 
dominal tergites are mostly on the anterior 
half of each tergite and decrease in width 
near lateral margins, and the W-shaped 
mark on the head is less broad throughout. 
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Nymphal and exuvial records are as fol- 
lows. 

NortH CaroLina.—East fork of Tuckasee- 
gee River, JACKSON CouNnTy: June 19, 1939, T. 
Howell, 1 nymph. BLowinc Rock MountTAIN: 
March 23, 1940, T. H. Frison, C. O. Mohr & 
A. S. Hawkins, 1 nymph. 

‘TENNESSEE.—OZONE: June 11, 1935, H. H. 
Ross, 1 exuvia. GATLINBURG, Le Conte Creek: 
June 13, 1938, T. H. Frison & T. H. Frison, 
Jr., 2 nymphs; June 18, 1938, T. H. Frison & 
T. H. Frison, Jr., 1 exuvia; June 14, 1940, T. 
H. Frison et al., 2 exuviae (adult ¢ reared 
from 1 exuvia). 

Acroneuria xanthenes (Newman) 

Perla xanthenes Newman (1838a, p. 178). 
Original description, ¢, 9. 

Acroneuria brevicauda Klapalek (1909, p. 
245). Original description, @ (at least in 
part). Synonym. 

Acroneuria xanthenes Needham & Claassen 
(1925, p. 194). Female suggested as type with- 
out definite lectotypic designation. 

Acroneuria xanthenes Ricker (1938, p. 140). 
Accepts female as lectotype and erroneously 
records typic male as Togoperla kansensis 
(Banks). 

Eccoptura xanthenes Klapalek (1923a, p. 
63). Notes on types. 

Although few records have been given 
for this species in literature, it has acquired 
a rather snarled and complicated bibliog- 
raphy. It is clearly evident from Klapalek’s 
(1923a) illustrations of the two speci- 
mens, male and female, in the British Mu- 
seum, accepted as the types, and Ricker’s 
(1938) notes, that the male and female of 
the typic series represent two different 
species. his fact was first pointed out 
by Needham & Claassen (1925), and they 
suggested that the female be considered as 
the type because of its unique character, 
and that less confusion would then result. 
Ricker (1938) considers that Needham & 
Claassen (1925) designated the female as 
a “‘lectotype,” but since no definite desig- 
nation of a single type was made in this 
connection by Needham & Claassen, I 
herewith definitely designate the female of 
Newman’s typic series of a male and fe- 
male as the lectotype, and I select the 
female for the same reasons as those ad- 
vanced by Needham & Claassen. 

Ricker (1938) makes the additional 
statement that “Dr. Claassen identified the 
6 as Togoperla kansensis Banks.” I can- 
not accept this placement of the typic 
male because Klapalek (1923@) clearly 
recognized kansensis as a distinct species, 
gave figures of kansensis which differ radi- 
cally from the typic male he figured as 
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xanthenes, and erected a separate genus 

called Banksiella for the reception of the 
single species, kansensis. Since Klapalek 
stated he saw the typic male and female 
of xanthenes, and figured them as well as 
kansensis, 1 do not believe he could have 
failed to observe that the typic male of 
xanthenes was the same as kansensis, if 
such were the case. It is, however, certain 
from Klapalek’s figure of the male which 
he accepted as xanthenes that this male is 
not the male of xanthenes, as Needham & 
Claassen state, and that it is not an Acro- 
neuria as used in the sense of Needham & 
Claassen and all later North American 
students of this group. At the present 
time, unfortunately, I am unable to assign 
to any North American species the male 
figured and considered by Klapalek to be 
one of Newman’s two typic specimens of 
xanthenes. Klapalek states that the two 
types are from “Georgia,” but Newman 
did not indicate the locality in his original 
description, as he did with other new spe- 
cies described in the same article, and he 
did not insert the locality in his only 
other reference to xanthenes in 1839. 
Ricker (1938) repeats the statement that 
the male and female cotypes are ‘“‘from 
Georgia” and evidently this locality record 
is now associated with the types. 

Another annoying item in the bibliog- 
raphy and synonymy of xanthenes is the 
placement of brevicauda. ‘The original 
description is based upon “1 ¢ N. Carol. 
Morr. (Coll. de Selys),” and, judged by 
Klapalek’s remarks concerning color—no 
good structural details are given or figured 
—this specimen is the male of xanthenes. 
Ricker (1938) states that the “type” is in 
the Prague Museum (the Selys Long- 
champs collection is, or was, in Brussels) 
and resembles a small “é 4. arida Hagen” 
and that a “paratype (‘Cotypus’) is a ¢ 
A. xanthenes”’ and that both are labeled 
“North Carolina, Morrison.” If the type 
now is in the Prague Museum, the second 
specimen has been added to the typic series 
since the original description. Apparently, 
in any case, brevicauda falls into synonymy 
since the original description indicates a 
single specimen of xanthenes, and at least 
one of the specimens purporting to belong 
to the typic series of brevicauda at Prague 
is xanthenes. In case there are two typic 
specimens of brevicauda at Prague, as 
Ricker states, and there is no single type 
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in the Selys collection at Brussels as 
Klapalek states, I herewith designate the 
male specimen at Prague stated by Ricker 
to be xanthenes as the lectotype of brevi- 
cauda. ‘This procedure will insure the 
future placement of brevicauda in the 
synonymy of xanthenes, where the original 
description indicates it belongs. 

Arrangements made with the officials of 
the Great Smoky Mountains National 
Park, Gatlinburg, Tenn., in 1940, enabled 
me to rear adult male and female speci- 
mens of xanthenes from nymphs and there- 
by confirm an association of adults and 
nymphs which, as a result of repeated IIli- 
nois Natural History Survey collecting 
trips to this region, had seemed evident for 
some time. Besides establishing the cor- 
rect association of nymphs with adults, 
these rearings definitely proved the associ- 

Fig. 44.—Nymph of Acroneuria xanthenes. 
aes eA et ee 
& 
a 
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ation of males with females as given by 
Needham & Claassen (1925). 
Nympu.—A brief description of the im- 

portant characters of the nymph is as fol- 
lows: General morphological features 
similar to those of other described nymphs 

i 
NyMPHAL 
MAXILLA 

NYMPHAL 
MANDIBLES 

Sil 

NyMPHAL LABIUM 

ADULT HEAD AND PRONOTUM _ 

jal) 

Fig. 45.— 

Acroneuria 

xanthenes. 

ot Acroneuria (Frison 1935a). Body and 
appendages yellow with a very distinctive 
pattern of dark brown or dusky markings 
on dorsum, fig. 44; large open area an- 
terior to ocelli is particularly distinctive ; 
dorsal abdominal tergites with narrow, 
dark, transverse bands on anterior and 
posterior margins, these bands usually be- 
coming fused in part on apical segments. 
Head without a transverse occipital ridge 
on posterior margin between compound 
eyes. Maxilla, labium and mandibles as 
in fig. 45. Anal gills present at apex of 
abdomen. Approximately full grown 
nymph with a length of 20 mm. 

The most important structural char- 
acters of the adult do not need to be re- 
described since the female subgenital plate 
has been well illustrated by Klapalek 
(1923a) and Needham & _ Claassen 
(1925), and the male by the latter 
authors. ‘To aid with its determination, 
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I now add an illustration, fig. 45, show- 
ing the dorsal color pattern of the head 
and pronotum. This pattern is especially 
distinctive among Acroneuria because of 
the dusky lateral margins on the pro- 
notum. In fresh material, these margins 
contrast with the rest of the surface, which 
is entirely yellow or yellowish, except for 
black ocelli and compound eyes. 

Acroneuria xanthenes has been previously 
recorded only from Georgia and North Caro- 
lina. Supplementary and new state distribu- 
tional records are as follows. 

FLORIDA.—LIBERTY CouNnTy: Camp Torreya, 
April 12, 1930, 5 nymphs; Torreya State Park, 
Dec. 10, 1937, L. Berner, + nymphs. 

GEORGIA.— ATLANTA: May 30, 1937, P. W. 
Fattig, 1¢. Jones County, 10 miles north of 
Macon: April 30, 1938, L. Berner, 1 nymph. 

NorTH CAROLINA. — MOontTrEAT, Orlando 
Park: June 21, 1929, 1¢. CHEROKEE: June 
26, 1938, W. Stehr, 1¢. Marion: April 24, 
1938, Ross & Burks, 1 nymph. SMOKEMONT: 
June 14, 1935, H. H. Ross, 2 exuviae. JAcK- 
SON COUNTy: Chattooga River, Aug. 28, 1938, 
T. Howell, 1 nymph; Norton Mill Creek, 
Aug. 8, 1938, T. Howell, 1 nymph. Hor 
SPRINGS, French Broad River: June 15, 1935, 
H. H. Ross, 1 exuvia. NEWFOUND Gap, 2,560 
feet elevation: May 28, 1934, T. H. Frison, 
2 nymphs. Macon County: Edward’s Creek, 
Aug. 26, 1938, T. Howell, 1 nymph; Nantahala 
River, May 30, 1939, T. Howell, 1 nymph. 
SWAIN CouNnTy, Smoky Park, Forney Creek: 
Aug. 13, 1939, T. Howell, 1 nymph. JAcKkson 
County: east fork of Tuckaseegee River, June 
13, 1939, T. Howell, 4 nymphs; Slicken Creek, 
June 14, 1939, T. Howell, 2 nymphs; Knob 
Creek, July 20, 1939, T. Howell, 1 nymph; 
west fork of Tuckaseegee River, July 20, 
1939, 1 nymph. 

Oun1o.—Waterloo Township, ATHENS COUN- 
TY, branch of Grass Run: May 15, 1941, J. D. 
Walker, 3 nymphs. 

PENNSYLVANIA.— JENKINTOWN, Montgomery 
County: Aug. 15, 1939, A. M. Laessle, 1 
nymph. 

TENNESSEE.—GREAT SMOKY MounrTAINs Na- 
TIONAL PARK: Grassy Patch, July 22, 1939, A. 
C. Cole, 79 ; Chimneys Camp Grounds, July 
12, 1939, A. C. Cole, 16, 69 ; Chimneys Camp 
Grounds, at light, July 16, 1939, A. C. Cole, 
26, 109; Chimneys Camp Grounds, July 
20-24, 1939, A. C. Cole, 59 ; Chimneys Camp 
Grounds, at light, July 3-9, 1939, A. C. Cole, 
109; Chimneys Camp Grounds, 2,700 feet, 
June 17, 1939; A. C. Cole, 1¢ ; Greenbrier 
Cove, 2,400 feet, July 19, 1939, A. C. Cole, 
19. Smoky Mountains: June-July, 1940, A. 
C. Cole, 19. Extxkmont, Little River: June 
17, 1938; i. H. Prison’ & T. Hy Erison, Jx., 
4 exuviae. OZONE: June 11, 1935, H. H. Ross, 
2 exuviae. GATLINBURG: June 15, 1940, T. H. 
Frison et al., 19, exuvia (reared); Fighting 
Creek (branch of Little Pigeon River), May 
27, 1934, T. H. Frison, 4 nymphs; Le Conte 
Creek, June 13, 1938, T. H. Frison & T. H. 
Frison, Jr., 1 exuvia; Le Conte Creek, June 
16, 1938, IT. H. Frison & T. H. Frison, Jr., 
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1 nymph, 6 exuviae; Pigeon River, June 14, 
1940, Frison et al., 6 nymphs, 1 exuvia; June 
16-17, 1940, Frison et al., 28, exuviae 
(reared); June 20, 1940, Frison et al., 19, 
exuvia (reared); June 27, 1940, Frison et al., 
19, exuvia (reared); Le Conte Creek, June 
14, 1940, Frison et al., + exuviae; Little Pigeon 
River, June 12, 1935, H. H. Ross, 9 nymphs. 
Virctinta. — Curtey’s Neck Brince: April 

19, 1938, M. E. Davis & D. T. Ries, 1 nymph. 
Great Fatts: April 3, 1938, B. D. Burks, 1 
nymph. Bic Meapows, Skyline Drive: Jan. 1, 
1939, Frison & Burks, 1 nymph. CRIGLERSVILLE, 
Rapidan River: March 27, 1938, B. D. Burks, 
1 nymph. Fairrax: Dec. 31, 1938, Frison & 
Burks, 5 nymphs. Mapison, Crooked Run 
Creek: Jan. 1, 1939, Frison & Burks, 13 
nymphs. SpeEDWELL: March 22, 1940, Frison, 
Mohr & Hawkins, 1 nymph. FALLS CHURCH: 
June 11, 12 (collection of N. Banks); April 
2, 1941, B. D. Burks, 1 nymph. 

Acroneuria georgiana (Banks) 

Perla georgiana Banks (1914, p. 608). Orig- 
inal description, 2. 

Since this species was first described 
from a single female from Clayton, Ga., 
June, 1909, Type No. 11,328, Museum 
of Comparative Zoology, it has been re- 
corded again only from ‘Tallulah Falls, 
June 17, Georgia,” and from “North Car- 
olina,”’ both records by Needham & Claas- 
sen (1925). 

Illinois Natural History Survey field 
work in the Great Smoky Mountains Na- 
tional Park over a period of years revealed 
the presence there of a small Acroneuria 
nymph which was suspected of being the 
nymph of georgiana. In 1940, male adults 
ot georgiana were reared from this nymph, 
thereby definitely establishing this rela- 
tionship. 

Since the nymph has not been previously 
recognized, a brief description of its most 
important characters is given here. Gen- 
eral morphological features similar to 
other described nymphs of Acroneuria 
(Frison 1935a). Body and appendages 
mostly uniformly yellowish brown, with- 
out a prominent, contrasting, dusky or 
dark color pattern, except on dorsum of 
head, fig. 46. Head with a distinct trans- 
verse occipital ridge on posterior margin 
between compound eyes. Maxilla, labium 
and mandibles as in fig. +47. Anal gills 
present at apex of abdomen. Approxi- 
mately full grown nymph with length of 
15 mm. 

Needham & Claassen (1925) have 
figured the most important characters of 
the male and female. It should be added 
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to their description that in fresh material 
the adult males are very pale colored and 
the dark brown or dusky markings on the 
dorsum of the head form a very distinctive 
pattern, fig. +7. 

Records for this species in the collection of 
the Illinois Natural History Survey are as 
follows. 

NortH CAROLINA. — SMOKEMONT: June 14, 
1935, H. H. Ross, 1 nymph. Ratinpow Gap: 
April 24, 1938, H. H. Ross & B. D. Burks, 
1 nymph. Monrtreat, Lookout Cove: July 2, 
1928, O. Park, 64. Graybeard Mountain near 
MontTreEAT, west fork of Flat Creek Cove: 
July 7, 1928, O. Park, 1¢. 

‘TENNESSEE.—GATLINBURG: June 17 and 26, 
1940, T. H. Frison et al., 24, reared; Fight- 
ing Creek Gap, May 15, 1939, T. H. Frison 

mewe 

Fig. 46.—Nymph of Acroneuria georgiana, 

& H. H. Ross, 2 nymphs; Fighting Creek Gap, 
May 27, 1934, T. H. Frison, 6 nymphs; Little 
Pigeon River near Alum Cave Trail, June 17, 
1938, T. H. Frison &.T. H.- Frisony jrjel 
nymph; Le Conte Creek, June 18, 1938, 5 
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exuviae, and June 16, 1938, 1 nymph, T. H. 
Frison & T. H. Frison, Jr.; Little Pigeon 
River, June 17, 1938, T. H. Frison & T. H. 

NYMPHAL MANDIBLES 

— 

NYMPHAL MAXILLA 

ADULT HEAD 
AND PRONOTUM 

Fig. 47.— 

Acroneuria 

eorgiana. 
aed ADULT HEAD 

AND PRONOTUM 

Frison, Jr., 1 nymph. MaryvitLte: May, 1923, 
4+ nymphs. ELkmont, Little River: June 17, 
1938, T. H. Frison & T. H. Frison, Jr., 1 
nymph, 3 exuviae. GREAT SMOKY MOUNTAINS 
NATIONAL PARK, Chimneys Camp Grounds: 
July 3-9, 1939, A. C. Cole, 12. 

Acroneuria carolinensis (Banks) 

Perla carolinensis Banks 
Original description, ¢, 9. 

Acroneuria lycorias Claassen (1931, p. 87). 
Nymph—new synonymy. 

Acroneuria lycorias Frison (1937, p. 97). 
Erroneous synonymy of cuestae Ricker. 

(1905, p. 215). 

This is another species of Acroneuria 
which has been infrequently recorded in 
literature and confused with other species. 
Reared specimens of both carolinensis and 
lycorias (Newman) prove that Claassen 
(1931) erroneously associated the nymph 
of carolinensis with the species /ycorias and 
failed to recognize the nymph of /ycorias 
(= perbranchiata Neave). 
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Illinois Natural History Survey rear- 
ings and collections in various states where 
both carolinensis and lycorias occur have 
led to the discovery that the nymphs of 
the former have no anal abdominal gills, 
whereas such gills are present in /ycorias. 
A corollary of this, of course, is that the 
subanal lobes of the adults in both sexes 
in lycorias possess anal gill remnants, 
whereas these remnants are lacking in 
carolinensis. Such an easily observed char- 
acter as the presence or absence of anal 
gills or gill remnants is most important 
and useful when dealing with two species 
which look so much alike. 

In 1937, I placed cuestae Ricker 
(19355) in the synonymy of /ycorias. 
This placement was in error and resulted 
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Fig. 48.— 

Acroneuria 

carolinensis. 

from the erroneous identification of reared 
male and female specimens from New 
York, sent to me by Dr. P. W. Claassen 
as lycorias, and their association with 
exuviae which Dr. Claassen figured 
(1931) as lycorias. These adults, how- 
ever, are without question carolinensis and 
are properly associated with exuviae with- 
out anal gill remnants. Correctness of this 
association of nymphs with adults is con- 
firmed by rearing of an adult male of 
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carolinensis from a nymph at Gatlinburg, 

Tenn., and the collection of a series ot 

and nymphs adults from the Smoky 

Fig. 49.—Nymph of Acroneuria carolinensis. 

Mountains region, the adults of which 
agree perfectly with the types in the Mu- 
seum of Comparative Zoology. 

Because of a lack in the past of definite 
tangible characters for the separation of 
lycorias and carolinensis, the latter has ap- 
peared in literature as a species with a 
very restricted distribution. It is very 
probable that some of the adult records 
given by Needham & Claassen for lycorias 
apply to carolinensis, since Illinois Natural 
History Survey material shows carolin- 
ensis to be present in several of the states 
of the Appalachian region. Since the head 
pattern of Acroneuria adults, within cer- 
tain limits, has some value when making 
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determinations, an illustration of it is 
given, fig. 48, to compare with similar 
illustrations which I have given for other 
species of the same genus. 

NympH.—Although Claassen (1931) 
has given a photographic illustration of the 
nymph of carolinensis, under the name of 
lycorias, 1 think it highly desirable to in- 
clude here the reproduction of a drawing 
of the nymph. A brief description of the 
nymph is as follows: General color of 
body and appendages yellow with brown 
or dark markings as in fig. +9; particular- 
ly important features of the color pattern 
are the arrangement of the light and dark 
areas on the dorsum of the head and the 
banding of the abdominal tergites ; in color 
pattern the nymph is very similar to 
lycorias, but it differs from the nymph of 
lycorias in the lack of anal abdominal gills. 
No occipital transverse ridge on the pos- 
terior part of the head. Maxilla, labium 
and mandibles as in fig. 48. 

The typic series of carolinensis consists 
of two females and one male, No. 11,320, 
from the “Black Mts. VI N.C.” in the 
collection of the Museum of Comparative 
Zoology. Specimens in the Illinois Natu- 
ral History Survey collection have been 
compared with these types. Through the 
kindness of Dr. Nathan Banks, I was per- 
mitted to clip off the apical abdominal seg- 
ments of one of the typic females, relax 
it and study it in fluid, a procedure which 
enabled me to establish that these typic 
pinned specimens did not possess anal gill 
remnants on the subanal lobes. 

It should be mentioned, at this time, 
that I believe Perla lurida Hagen (1861) 
is the same species as carolinensis, but hesi- 
tate to place carolinensis definitely as a 
synonym of lurida, which would have pri- 
ority, until more information is available 
about the Acroneuria fauna of Georgia, 
Alabama and Louisiana. The type of 
lurida is a female, No. 246, in the collec- 
tion of the Museum of Comparative Zo- 
ology, and bears the data “N. Orleans 
Pfeiffer 1858,” which agree with state- 
ments in the original description. The 
apical abdominal segments of this type, by 
permission of Dr. Banks, were clipped off, 
softened in potassium hydroxide, and 
studied in fluid. ‘The subgenital plate 
seems to be almost identical with that of 
carolinensis, and the lack of any anal gill 
remnants on the subanal lobes is a further 

hin 5 tae 
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very convincing bit of evidence that the 
two are identical. 

Since the distributional pattern of carolin- 
ensis is so poorly known, the following records, 
based upon the Illinois Natural History Survey 
collection and an examination of material sent 
for study, are presented. 

MARYLAND.—KEYSER RIDGE: 
Frison & Ross, 2 nymphs. 

New HAmpsHirRE.—NortTH Woopstock, Bog 
Brook: June 21, 1941, Frison & Ross, 1 nymph. 

New York.—Lloyd Cornell Wild Flower 
Preserve, CAROLINE: Aug. 16, 1928, T. H. 
Frison, 1 nymph. ITHaAca: Sept 4, 1936, 
Harvey Bowman, 39 nymphs; Coy Glen, under 
stones and in gravel of rapid waters, Oct. 6, 
198 [1908?], nymphs. DownsviLLE: Campbell 
Brook, Sept. 4, 1935, nymphs; June 16, 1940, 
H. Dietrich, 1¢. McLean: May 29, 1927, 
1g, 1 exuvia. Wild Life Preserve, SISTER- 
VILLE: June 9, 1927, 12, 1 exuvia. SCHOHARIE: 
June 6, 1937, Flick, 12 ; May 14, 1938, P. Jen- 
nings, 1 nymph. KEENE, small creek 3 miles 
west, Adirondack State Park: June 20, 1941, 
Frison & Ross, 1 exuvia. Euspa Mitts, Adi- 
rondack State Park: June 20, 1941, Frison & 
Ross, 1 exuvia. Roscoz, Beaver Kill Creek: 
June 28, 1940, P. Jennings, 1¢. Mount TRrem- 
PER, Esopus Creek: July 31, 1938, P. Jennings, 
19. Beaver Kitt, Beaver Kill River: July 
24, 1940, R. B. Fischer, 1 nymph. UPPER 
BEAVER KiLL: June 21, 1936, Nottingham, 1 
nymph. CATSKILL: June 20, 1936, J. B. N., 4 
nymphs. 

NortTH CaAROLINA.—BLAcCK Mountain, fork 
north of Swannanoa: May, 1¢; VI, 29. 

PENNSYLVANIA.—POYNTELLE: June 17, 1904, 
M. Hebard, ¢. Monroe County: Marshall’s 
Creek, May 24, 1935, W. J. Harmer, 3 nymphs; 
Saw Creek, May 19, 1935, W. J. Harmer, 3 
nymphs. PikE County, Saw Creek: May 19, 
1935, W. J. Harmer, 6 nymphs. 

TENNESSEE.—GATLINBURG: Le Conte Creek, 
May 14, 1939, Frison & Ross, 1 exuvia; May 
14, 1939, Frison & Ross, 14 (reared); June 
13, 1940, Frison et al., many exuviae; June 
14, 1940, Frison et al., 16, 359, 1 exuvia; 
June 14, 1940, T. H. Frison, 1 adult. KNox- 
VILLE: June 13, 1940, Frison et al., many 
exuviae; June 14, 1940, Frison ef al., 1 exuvia. 

VIRGINIA—STANDARDSVILLE: Sept. 27, 1936, 
Frison, 1 nymph. 

Dec. 30, 1934, 

Acroneuria lycorias (Newman) 

Perla lycorias Newman (1839, p. 35). Orig- 
inal description. 

Acroneuria lycorias Ricker (1938, p. 139). 
Designates lectotypic 2. 

Acroneuria perbranchiata Neave (1933, p. 
237). New synonymy. 

Newman in his original description does 
not give the sex of his typic specimens, but 
Ricker (1938) designates a female speci- 
men in the Hope Collection, University 
Museum, Oxford, as the lectotype and 
states that it agrees with Needham & 
Claassen’s (1925) description of this spe- 
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cies. Elsewhere in this article I have 
pointed out that there has been some mix- 
ing of species under the name of /ycorias 
and that the nymph described as this spe- 
cies by Claassen (1931) is the nymph of 
carolinensis (Banks). 
A study of paratypic male and female 

specimens of Acroneuria perbranchiata 
Neave sent to the Illinois Natural History 
Survey collection by Neave has revealed 
that this species is a synonym of /ycorias. 
I suspect that Claassen’s (1931) erroneous 
assignment of the nymph of carolinensis 

~ 

~ 

Fig. 50.—Nymph of Acroneuria lycorias. 

to lycorias had some influence in leading 
to the description of perbranchiata since 
Neave describes the nymph of perbranchi- 
ata and mentions its great similarity with 
lycorias as described by Claassen except 
for the presence in perbranchiata of anal 
abdominal gills. 
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Neave’s (1933) description of the 
nymph of perbranchiata is a very good one 
and since it is identical with /ycorias there 
is little need here for many further re- 
marks. Neave did not figure the nymph, 
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Fig. 51.— 
Acroneuria 

lycorias. 

however, and since Claassen’s figure is in 
error as to species | believe it well to in- 
clude here an illustration of the nymph. 
The most important features of this 
nymph are the color pattern, fig. 50, and 
the presence of the anal abdominal gills. 
The maxilla, labium and mandibles are 
as in fig. 51. 

Since the adults of /ycorias have been 
confused with those of other species, | am 
presenting here illustrations of the color 
pattern of the dorsum of head and pro- 
notum, fig. 51, the subgenital plate of 
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the female, fig. 51, and the dorsal apical 
segments of the male, all based upon 
reared material. Klapalek’s (1909) figure 
of the subgenital plate of the female of 
lycorias does not agree with my figure, but 
Ricker has fixed a lectotype for lycorias 
which is similar to the illustration of 
Needham & Claassen (1925) and this is 
comparable to my material. Very likely 
Klapalek’s material, at least in part, repre- 
sents some other species. 

In addition to reared male and female speci- 
mens obtained on Illinois Natural History 
Survey field trips to Michigan, Tennessee and 
Wisconsin, I have studied reared material 
from Minnesota sent to me for identification. 
A large series of adults and nymphs of this 
species in the Survey collection are from 
Florida, Maine, Manitoba, Maryland, Massa- 
chusetts, Michigan, Minnesota, New York, 
Ohio, Ontario, Pennsylvania, Tennessee and 
Wisconsin. 

Acroneuria theodora 

Needham & Claassen 

Acroneuria theodora Needham & Claassen 
(1922, p. 254). Original description, @, 9. 

Acroneuria theodora Claassen (1931, p. 90). 
Nymph. 

This species has not been recorded in 
literature since its description, and because 
of its rarity the following notes, illustra- 
tions and records are presented. 

The original description of the adults 
did not contain any illustrations of the 
structural features most important from 
the standpoint of identification. A few 
years later Needham & Claassen (1925) 
published line drawings of the apical seg- 
ments of the male and the subgenital plate 
of the female. Since these drawings are 
not very detailed, I think it worthwhile 
to present new drawings of these struc- 
tures and also some additional ones, fig. 
52, which should aid with the future 
recognition of this western species. 

Comparisons of Illinois Natural His- 
tory Survey material of theodora with 
that of californica (Banks) have revealed 
that the aedeagus of theodora is very dis- 
tinctive and differs markedly from that 
of californica and other species of Acro- 
neuria studied. Like californica, theodora 
belongs with the series of Acroneuria 
which do not possess anal abdominal gills 
in the nymphs or gill remnants on the 
subanal lobes of the adults. 4. depressa 
Needham & Claassen (1922) and pacifica 
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Banks have these anal gills in the nymphs 
or anal gill remnants in the adults. 

Needham & Claassen in the original 
description state that the males of theo- 
dora are “‘brachyterous,”’ but give measure- 
ments of “length to tip of wings” for the 
males as “29-32 mm.,” and “expanse 48— 
50 mm.” In their Monograph of a few 
years later, 1925, the “length to tip of 
wings” of the male is given as “15 mm.,” 
and the ““expanse—20 mm.” Evidently the 
males vary from short-winged to long- 
winged forms. ‘wo male specimens in the 
Illinois Natural History Survey collec- 
tion from Wyoming have actual wing 
lengths of 15 and 20 mm., and male speci- 
mens from Oregon have wings as long 
as 28 mm. Wing lengths are poor criteria 
for separation of species in Plecoptera. 
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Fig. 52.—Acroneuria theodora. 
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Illinois Natural History Survey collection 
records for theodora are as follows. 

CALIFORNIA.—Mopoc County: July 20, 1922, 
1g. 

OrEGON.—MCKENZIE RIveR: south fork, 20 
miles south from confluence, Sept. 4, 1932, R. 
Dimick, 16; Sept. 21, 1934, R. Dimick, 92, 
89, 34 exuviae, 89 exuviae. Camp Creek, 
Mount Hoop NATIONAL Forest: Aug. 2, 1933, 
R. Dimick, 12 nymph. McKenZIe BRIDGE: 
Sept. 21, 1934, R. Dimick, 56,592,392 exuviae. 
East Fork River, WILLAMETTE NATIONAL For- 
EST: Sept. 6, 1936, V. E. Storr, 1¢. Boyer, 
foot-log on Salmon River: Sept. 22, 1935, J. A. 
Macnab, 1¢. McMINNVILLE: Sept. 16, 1933, 
J. A. Macnab, 1g. Sum™ir Prairiz, July 23, 
1939, 12. 

Wyominc.—Shell Exit, Big Horn Moun- 
TAINS: July 30, 1940, "DC. H. Fo& ©. HF. Jr., 
1g. Bondi Camp, Bic Horn NATIONAL Forest, 
Tongue River: July 28, 1940, T. H. F. & T. 
15 foal sie fh eaeheaa Ue 

Acroneuria sabulosa (Banks) 

Perla sabulosa Banks (1900, p. 242). Orig- 
inal description, 9. 

Acroneuria depressa Needham & Claassen 
(1922, p. 253). Original description, 6, 9. 
New synonymy. 

Perla sabulosa Needham & Claassen 1925, 
p. 101). New synonymy. 

By permission of Dr. Nathan Banks, I 
have had the privilege of studying criti- 
cally the typic female, No. 11,317, of 
sabulosa and the holotype and allotype, 
No. 15,520, of depressa in the collection 
of the Museum of Comparative Zoology. 

In order to study the typic female of 
sabulosa and a paratypic female of de- 
pressa in fluid, I relaxed the specimens 
and slightly softened the apical abdomi- 
nal segments with potassium hydroxide. 
Both were found to be a species of dcro- 
neuria which reveal traces or remnants of 
gills on the subanal lobes and hence must 
have nymphs with anal gills. No tangible 
differences were found to exist between 
the specimens; therefore, and because of 
priority of description, the specific name 
of depressa must fall into the synonymy 
of sabulosa. 

It is interesting to note that the typic 
specimen of sabulosa came from “Yakima, 
Wash.,” and the typic series of depressa 
came from ‘Yakima River, Lone Tree, 
June 30, ’82, W. T. [= Wash.].” 

Under Claassenia arctica (Klapalek) in 
this article I have pointed out that Claas- 
sen (1931) erroneously described and il- 
lustrated the nymph of arctica under the 
name of Acroneuria depressa. ‘The nymph 
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of sabulosa (== depressa) still remains to 
be discovered, but when found will possess 
anal abdominal gills. 

Claassenia aretica (Klapalek) 

Adelungia arctica Kiapalek (1916, pp. 59, 
78). Original description, ¢, Q. 

Perla languida Needham & Claassen (1925, 
p. 100). New synonymy. 

Claassenia languida Ricker (1938, p. 140). 
Notes on type and generic transfer. 

Acroneuria depressa (?) Claassen (1931, p. 
86 and pl. 27, fig. 207). Misidentification of 
nymph. 

This large western species of stonefly 
has had an interesting bibliographic his- 
tory, considering the few times it has been 
mentioned in literature. It was originally 
described by Klapalek in his new genus 
A delungia, with caudata from China as its 
genotype. In 1925, Needham & Claassen 
in their Monograph described languida 
from specimens from Wyoming and Mon- 
tana, but strangely made no mention of a 
species arctica from “Arctic America.” 
Wu (1934) noted that ddelungia was a 
preoccupied name and proposed Claassenia 
as the name to replace 4delungia, without 
any reference to its occurrence in North 
America. Ricker (1938) noted the close 
relationship between arctica and languida 
and placed both for the first time in the 
genus Claassenia. Ricker’s figures of the 
typic specimens in the British Museum 
and studies of specimens in the Illinois 
Natural History Survey collection con- 
vinced me that languida is a synonym of 
arctica. Many species occurring in the 
mountains of northwestern states range 
far into Canada. 

Whether the species now included in 
Claassenia form a sufficiently distinct 
group to warrant generic status may be 
questioned, but at least for the present | 
am so recognizing them. 

In August, 1940, while in Yellowstone 
National Park, Wyo., I had an excellent 
opportunity to rear series of arctica, both 
male and female, from nymphs and ob- 
serve some of the habits of the adults. 
The adults are nocturnal and emerge at 
nightfall from nymphs which crawl out of 
the water on rocks or other objects near 
the shoreline of such turbulent mountain 
streams as the Yellowstone River. During 
the day the adults rest under stones and 
other objects close to the water’s edge and 
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when active at dusk or night have the 
ability to advance rapidly over the surface 
of the water somewhat like water-striders. 
Mating often takes place as soon as the 
females emerge from nymphal skins, and 
the males are able to recognize nymphs 
destined to be females as proved by at- 
tempts at mating and by waiting for a 
particular female to emerge. 

Claassen (1931) described and figured 
the nymph of arctica under the name of 
“Acroneuria depressa (?).” Certain char- 
acters of this nymph, particularly size, 
occipital ridge and anal gills, in addition 
to locality records, caused me to suspect 
its true identity before actually rearing it 
in 1940. 

Since records of the occurrence of this spe- 
cies are few, and confined to the references 
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Fig. 53.—Nymph of Claassenia arctica. 
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Fig. 54.—Claassenia arctica. 

listed above, I present the following additional 
data from the Illinois Natural History Survey 
collection. 

MonTANA.— VARNEY, Madison River: July 
29, 1937, P. Jennings, 1 nymph. GLACIER Na- 
TIONAL PARK, Logging Creek: July 11, 1940, 
H. H. & J. A. Ross, 2 nymphs, 1 exuvia. 

SouTH DakoTA.—SPEARFISH: July 25, 1924, 
16; July 27, 1940, T. H. Frison & T. H. 
Frison, Jr., 3 exuviae. 

W ASHINGTON.—SEATTLE: C. V. Piper (col- 
lection of N. Banks), 1¢ ; Cedar River, April 
1, 1939, L. Lambuth, 2 nymphs. 
WYOMING. — YELLOWSTONE NATIONAL PARK, 

Gardiner River, Yellowstone River, Cascade 
Creek and Nez Perce Creek: July 30—-Aug. 3, 
1940, T. H. Frison & T. H. Frison, Jr., many 
nymphs, 646, 992. GRanp TEeTON NATIONAL 
Park, Taggart Creek: Aug. 7, 1940, T. H. 
Frison & T. H. Frison, Jr., 3 nymphs, 1 exuvia. 
DANIEL, Green River: Aug. 13, 1940, T. H. 
Frison & T. H. Frison, Jr., 1 exuvia. Moose, 
Snake River: Aug. 6, 1940, T. H. Frison & 
T. H. Frison, Jr., 6 nymphs, 6 exuviae. 

CoLorapo.—IpA: June 19, 1934, 12. Gun- 
NISON: July 3, 1934, 3¢. Esres Park, Big 
Thompson River: Aug. 4, 1940, T. H. Frison 
& T. H. Frison, Jr., 2 nymphs, 5 exuviae. 

IpAHO.—Swan Valley, Caripou NATIONAL 
Forest: Aug. 28, 1935, H. S. Telford, 19. 

Although Claassen (1931) described 
and figured this nymph, but under the 
wrong name, it seems desirable here to 
present a new illustration of it, fig. 53, and 
add illustrations of the mouthparts, fig. 
54. 

PERLODIDAE 

Perlodes Banks 

It has been my good fortune to study in 
considerable detail the types, or what re- 
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mains of them, of Arcynopteryx vagans 
Smith, drcynopteryx aurea Smith, Arcy- 
nopteryx lineata Smith, Protarcys bradleyi 
Smith, Protarcys dolobrata Smith (the ne- 
allotype only), Dictyopteryx irregularis 
Banks, Dictyopteryx signata Hagen, Per- 
lodes slossonae Banks, Perlodes yosemite 
Needham & Claassen (allotype) and Per- 
lodes tibialis Banks. All of these species 
were placed by Needham & Claassen 
(1925) in the genus Perlodes, and while 
these authors sank Protarcys Klapalek, 
Megarcys Wlapalek and Arcynopteryx 
Klapalek as synonyms of the subgenus 
Perlodes, they proposed the new subgenus 
Perlinodes for the reception of Arcynop- 
teryx vagans. 

I have studied too few specimens of 
adults and nymphs to permit me to come 
to definite conclusions regarding the prop- 
er appraisal of the names Arcynopteryx, 
Megarcys, Protarcys, Perlinodes and Per- 
lodes. For the present, at least, it seems 
that the safest procedure is to follow 
Needham & Claassen (1925) in placing 
them all in the genus Perlodes and recog- 
nize as subgenera the other proposed units 
of classification above the rank of species 
in this family. 

‘The studies have progressed far enough, 
however, to indicate that much synonymy 
exists in the genus and that fine distinc- 
tions of wing venation are not reliable 
for species determinations. One of the 
outstanding features of Perlodes (s.l.), as 
I recognize the genus, is the variety and 
character of gills. All species studied to 
date have the submental gills found in 
Isogenus and Hydroperla, and some spe- 
cies have additional pairs of gills in the 
cervical region and on the thorax. Need- 
ham (1933) has even described a new 
genus, Oroperla, with a new species called 
barbara, based upon the nymph, which has 
a row of gills on each side of the abdom- 
inal segments. The adult of barbara, 
when found, should show remnants of 
these gills. 
My conclusions to date regarding valid 

species and synonymy are presented under 
the headings of the species concerned. 

Perlodes minor (Klapalek) 

Arcynopteryx minor Klapalek (1912, p. 22). 
Original description, ¢. 

Perlodes slossonae Banks (1914, p. 608). 
Original description, 9. New synonymy. 
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Arcynopteryx lineata Smith (1917, p. 476). 
Original description, 2. New synonymy. 

Perlodes margarita Alexander (1936, p. 26). 
Original description, ¢. New synonymy. 

Apparently every time a specimen of 
this species has fallen into a collector’s 
hand it eventually has formed the basis for 
a description of a new species. The syn- 
onymy I have indicated above is based 
upon a study . the holotypic female of 
lineata (C. U. No. 1,138) and the typic 

Fig. 55.— 

Perlodes 

minor. 

QSUBGENITAL PLATE 

female of slossonae (M.C.Z. No. 11,308). 
Certainly both of these are identical as to 
species. Fig. 55 is an illustration of the 
subgenital plate of the holotypic female 
described by Smith (1917) as lineata. 

Male and female specimens of minor 
determined by Klapalek are in the collec- 
tion of the Museum of Comparative Zo- 
ology. When these were compared with 
specimens of Perlodes from Mount Wash- 
ington, N. H., previously determined as 
lineata, and with the type of slossonae, no 
tangible differences could be found. Spe- 
cies of stoneflies have a much more general 
distribution within certain limits than lit- 
erature records indicate. Although I have 
not examined the type of margarita | feel 
quite certain that it is the male of the spe- 
cies Banks described as slossonae—they 
even came from the same mountain— 
which in turn is the same species as lineata 
from nearby New York. On the highest 
mountains in the East are a few species of 
stoneflies found at lower levels farther 
north. 

Klapalek’s minor is a species of Perlodes 
having a pair of gill remnants in the adult 
only on the submentum. In western North 
America there is another species of Per- 
lodes named americana (Klapalek) closely 
related on the basis of gills to minor but 
with a distinctive subgenital plate in the 
female and with different genitalia in the 
male. P. ignota (Smith), described 
(1917) without locality data, is evidently 
another synonym of minor, but the type 
could not be found when my studies of the 
Perlodes types were made. 

Q SUBGENITAL PLATE | 

Fig. 56.— 
Perlodes aurea: 
A, female holotype 
from California; 
B, female specimen 
from Oregon. 
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Perlodes aurea (Smith) 

Arcynopteryx aurea Smith (1917, p. 477). 
Original description, @. 

Arcynopteryx vagans Smith (1917, p. 478). 
Original description, ¢. New synonymy. 

Arcynopteryx aurea was described from 
a single female (C.U. No. 1,141) from 
“San Diego, Calif., April 23, 1879,” and 
vagans from a single male (C.U. No. 
1,139) from “California.” 

I have studied the types of both aurea 
and vagans and as a result have come to 
the conclusion that the specimen described 
as vagans is the male of aurea, the name 
aurea having page priority. My reasons 
are as follows: Males and females agree- 
ing with these two sexes occupy the same 
general territory, the opposite sex of each 
has not been previously located, and 
morphologically both are unique among 
North American species of stoneflies in 
having five pairs of gill remnants, fig. 56. 
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An illustration of the subgenital plate 
of the female holotype of aurea is present- 
ed in fig. 564. Fig. 56B is an illustration 
of the subgenital plate of a female I con- 
sider to be aurea from Oregon. The head 
and pronotum of aurea, as observed in an 
Oregon specimen, has a pattern as in fig. 
56. Although Needham & Claassen 
(1925) mentioned the five pairs of gills in 
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quoting Smith’s original description of 
vagans, reference to this feature was omit- 
ted when they quoted the original descrip- 
tion of Smith for aurea, although the lat- 
ter description contains such a statement. 
In the Illinois Natural History Survey 
collection are two nymphs from Rogue 
River, Ore., Sept. 29, 1932, collector, R. 
E. Dimick, which have five pairs of gills 
located as in the adult of aurea, and hence 
I consider them to be of this species. 

Records for the distribution of this species 
based upon Illinois Natural History Survey 
materia!, or the identification of specimens for 
others, are as follows. 

OREGON.—CorVALLIS, Alsea River: April 2, 
1939, Davidson, 12. Near Lacoms, Roaring 
River: March 20, 1934, R. Dimick, 1¢. PArk- 
DALE, east fork of Mount Hood River: May 
2, 1934, R. Dimick, 1¢. Rocue River, 1,780 
feet elevation: Sept. 29, 1932, R. Dimick, 2 
nymphs. TILLAMOOK: March 20, 1934, Joe 
Schuh, 1¢@. 

WASHINGTON.—EAaAstTon: April 17, 1934, G. 
Hoppe, 8d, 29; April 25, 1934, G. Hoppe, 
TiO: 

Perlodes dolobrata (Smith) 

Protarcys dolobrata Smith (1917, p. 469). 
Original description, @. 

Perlodes dolobrata Needham & Claassen 
(1925, p. 52). Description, ¢. 

I have not studied the typic female, in 
the Academy of Natural Sciences of Phila- 
delphia, and described without locality 
data, and full information regarding actu- 
al number of pairs of gills is not given 
in the original description. “The descrip- 
tion does indicate, however, that thoracic 
gills are present, and it is a safe assump- 
tion that submental gills are present, there- 
by making Smith’s key to Protarcys in- 
decisive. 

Needham & Claassen (1925), apparent- 
ly on the basis of wing venation, described 
a male from “Glacier Peak and Lake 
Chelan Dist.”’ as the “neallotype.” This 
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Fig. 57.—Perlodes dolobrata. 
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specimen, in the Cornell University col- 
lection, has a pair of submental gills and 
at least one thoracic pair (number of pairs 
doubtful because of poor condition of speci- 
men). Since these authors did not figure 
the important genital structures of this 
male, I am presenting illustrations of the 
terminal abdominal tergites, as viewed 
from above, and a view of the supra-anal 
process and flanking lateral stylets, fig. 57. 
Whether this male is correctly associated 
with its female remains to be established 
by future collections. 

Perlodes tibialis Banks 

Perlodes tibialis Banks (1914, p. 608). Orig- 
inal description, 2. 

Protarcys bradleyi Smith (1917, p. 470). 
Original description, 6, 9. New synonymy. 

The type of tibialis is a male (M.C.Z. 
No. 11,309) and is from “Olympia Mts., 
Wash.” A study of this male reveals it 
has a pair of submental gills and two pairs 
of gills on the sides of the thorax as Smith 
(1917) described for Protarcys bradleyi. 
For some reason, Smith (1917) in her 
account of the North American species 

Fig. 58.— 

Perlodes 

tibialis. 
Eee 

Q SUBGENITAL PLATE 

of Perlodes failed to include any reference 
to the two species of Perlodes, tibialis 
and slossonae, described by Banks in 1914. 

In the Illinois Natural History Survey 
collection is a male of tibialis from Fish 
Lake, British Columbia, July 23, 1908, 
which agrees in structural details with the 
type, and a female with the same data 
which agrees with the male in gill arrange- 
ment. It is my belief that these two speci- 
mens of opposite sex are of the same spe- 
cies. A study of the holotypic male and 
allotypic female of Protarcys bradleyi 
Smith (C.U. No. 1,135) reveals that the 
allotype of bradleyi, fig. 58, from “Rogers 
Pass, B. C., August 7, 1908,” is identical 
with the female in the Survey collection 
I consider to be the heretofore unknown 
female of tibialis. In general the holo- 
typic specimen agrees with the allotype, 
and the gill arrangement is identical. Un- 
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fortunately, the holotypic male of bradley: 

has its abdomen missing, but Smith’s draw- 

ing of a side view of the paragenital plate, 

lateral stylets and supra-anal process of the 

typic male are sufficient to indicate their 

likeness with tibialis. In view of (1) the 

distributional range involved, (2) the 

agreement in gill arrangement, (3) the 

similarity of a female evidently belonging 
to tibialis with the allotype of bradley, 
(4) the general agreement of a drawing 
of certain genitalic structures of the typic 
male of bradleyi with the male of tibialis 
and (5) the overlooking by Smith of the 
species tibialis when describing bradleyt, 
| propose that bradleyi be placed in the 
synonymy of tibialis. 

Perlodes signata (Hagen) 

Dictyopteryx signata Hagen (1874, p. 575). 
Original description, ¢, 9. 

Dictyopteryx irregularis Banks (1900, p. 
243). Original description, 2. Synonym. 

Perlodes yosemite Needham & Claassen 
(1925, p. 56). Original description, ¢, @. 
New synonymy. 

Smith (1917) placed irregularis in the 
synonymy of signata, but Needham & 
Claassen (1925) have treated the two as 
distinct. I have studied the types of both 
irregularis (M.C.Z. No. 1,130, 9) and 
signata (M.C.Z. No. 244, 6, 92) and 
can find no good characters for their sepa- 
ration. The types of both species have a 
distinctly cleft subgenital plate in the fe- 
male, and both sexes have four pairs of 
gills: one pair attached to submentum and 
three pairs on sides of thorax. The differ- 
ence that Needham & Claassen (1925) 
mention in the shape of the tip of the 
genital hook of the males, in my opinion, 
is the result of individual variation. I 
have studied a male in the Cornell Uni- 
versity collection from Paradise Valley, 
Wash., July 17, 1920, collected by E. P. 
Van Duzee, which probably is the neallo- 
type of irregularis, not one of the original 
typic series, fixed by Needham & Claassen. 
This specimen was determined by Claas- 
sen as a male or irregularis and is in very 
poor condition. Enough remains to estab- 
lish that it has a gill arrangement similar 
to that of signata, and therefore I believe 
it is of this species. The parts of the 
genitalia are missing. 

Although the original description of 
yosemite states that the holotypic male 
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and allotypic female are both in the collec- 
tion of the California Academy of Sci- 
ences, only the allotypic female could be 
located by the present Curator of Insects, 
Dr. E. S. Ross, when I recently visited 
the Academy to study the stonefly types 
deposited there. The allotype of yosemite 
has a gill arrangement similar to that of 
signata, and the shape of the subgenital 
plate is of the same general type. The 
drawing of the subgenital plate by Need- 
ham & Claassen makes it appear that the 
two lobes of this plate are very angular 
or sharply pointed, whereas they are 
rounded. ‘The characters mentioned in 
the original description to separate the 
male of yosemite from that of signata are 
ones which exhibit considerable variation 
in a series of specimens. I have no hesi- 
tancy in placing yosemite in the synonymy 
of signata. 

Of the species of Perlodes, signata is 
most frequently collected, and specimens 
are in the Illinois Natural History Survey 
collection from Alberta, British Columbia, 
Colorado, Montana, Oregon, Utah and 
Washington. 

Isogenus frontalis Newman 

Isogenus frontalis Newman (1838a, p. 178). 
Original description, 2. 

Isogenus colubrinus Hagen (1874, p. 576). 
New synonymy. 

In the Museum of Comparative Zool- 
ogy are the typic specimens of Isogenus 
colubrinus Hagen (1 male, No. 263), 
Tsogenus elongatus Hagen (3 females, No. 
262), Perla incesta Banks (3 females, No. 
10,838) and Perla titusi Banks (1 male, 
No. 10,046). After a careful study of all 
these types and a large series of specimens 
of this genus in the Illinois Natural His- 
tory Survey collection, I have come to the 
conclusion that Needham & Claassen 
(1925) were correct in considering i7- 
cesta and titusi as synonyms of frontalis. 
However, I dissent from Needham & 
Claassen (1925) in holding colubrinus 
as a distinct species and propose that 
it be placed in the synonymy of frontalis. 
I cannot find any differences between the 
type of colubrinus and reared females 
which can be accepted as frontalis. Fur- 
thermore, males from western states asso- 
ciated with females of the frontalis—colu- 
brinus type are similar to reared specimens 
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which can be accepted as frontalis. In this connection it should be noted that Need- ham & Claassen (1925) were in doubt 

Fig. 60.—Nymph of Tsogenus frontalis. 

about their treatment of species in Iso- 
genus, as indicated by their statement 
under colubrinus that “a further study of 
the range of variability of the three pre- 
ceding may determine that they constitute 
but ene species” (frontalis ). 

Tsogenus elongatus appears to be a valid 
species. It can be separated from frontalis 
on the basis of the shape of the subgenital 
plate of its female and by the shorter 
headed supra-anal process of the male. All 
males which I can definitely assign to 
elongatus in the Illinois Natural History 
Survey collection have short Wings, and 
this characteristic is true of all males as- 
signed by Needham & Claassen (1925) 
to elongatus. 

All the types of Isogenus studied agree 
in having submental gill remnants and in 
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this and other characters are closely re- 
lated to Perlodes and Hydroperla. 

To aid with the future identification of 
adults of frontalis, 1 wish to present the 
illustrations in fig. 59 made from speci- 
mens reared from nymphs in northern 
Michigan: head and pronotum; seventh 

abdominal sternite of male; dorsal and 
lateral views of terminal abdominal seg- 
ments of male; three views of supra-anal 
process, lateral stylets and enveloping 
lobes; and the subgenital plate of the 
female. 

Claassen (1931) does not describe the 
nymph of frontalis but questionably de- 
scribes a nymph without locality label 
as “colubrinus (?).’ His determination 
was based upon the fact that the nymph 
was a mature female about to produce the 
adult, and certain adult structures were 
visible. As I stated above, I consider colu- 
brinus a synonym of frontalis. No illustra- 
tion is given by Claassen of the dorsal 
view of the nymph, but the mouthparts 
are figured and agree in general with the 
mandibles, maxilla and labium, fig. 59, of 
a nymph, fig. 60, whose association with 
frontalis has been established by rearings. 
Claassen (1931) failed to note the sub- 
mental gills, fig. 59, in his verbal descrip- 
tion and drawing of the labium, but they 
are present and are a key, among other 
characters, to the close relationship of this 
genus with Hydroperla and Perlodes. 

Records of frontalis in the Illinois Natural 
History Survey collection and of specimens 
determined for others are as follows. 

ALBERTA.—MALIGNE: July 20-21, 1926, F. 
Neare, 19. 

British COLUMBIA.—BIG THOMPSON RIVER: 
June 13, 1924, 38, 39. Prince GEORGE, 
Nechaka River: July 13-15, 1938, W. E. 
Ricker, 14, 19, 1 exuvia. 

MANIToBA.—CHURCHILL: July 9, 1936, H. E. 
McClure, 24, 59. 

MICHIGAN.—PEQUAMING: July 5, 1903, Mor- 
gan Hebard, 14. Montrmorency County, 
Hunt Creek, near iower end of swamp above 
county road 612: April 14, 1939, J. W. 
Leonard, 3 nymphs. GrayiInc, Manistee River 
near town: May 22, 1936, Frison & Ross, 3 
exuviae. Marquette County, Yellow Dog 
River, near Route M-35: Sept. 6, 1937, J. W. 
Leonard, 8 nymphs. LAKE County, Pine River 
at Walker Bridge: May 31, 1938, J. W. 
Leonard, 14. Montmorency County, Pigeon 
River, 18 miles east of VANDERBILT: Oct. 24, 
1934, J. W. Leonard, 2 nymphs. SCHOOLCRAFT 
CouNTY, east branch of Fox River: Aug. 2, 
1935, J. W. Leonard, 2 nymphs. Honor, 
Platte River: May 27, 1939, Frison & Ross, 
34 (reared), many exuviae. NIRVANA, San- 
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born Creek: May 28, 1939, Frison & Ross, 
4+ exuviae; May 10, 1940, Frison & Ross, 11 
nymphs. MaAyrieLtp, Boardman River: May 
28, 1939, Frison & Ross, 1 exuvia. Pere Mar- 
quette River near BALDWIN: May 19, 1940, 
Frison & Ross, 19 and 1 exuvia (reared) ; 
May 9-10, 1940, Frison & Ross, + nymphs. 
BALDWIN, Pere Marquette River: May 28, 
1939, Frison & Ross, 6 exuviae; May 23, 1940, 
Frison & Ross, 192 and exuvia (reared). 
MontTMoreNCY County, Hunt Creek: Aug. 
30-Sept. 3, 1940, J. W. Leonard, 1¢. 

MINNESOTA.—HENNEPIN COUNTY: May 11, 
1920, 1¢. 

NEWFOUNDLAND.—West branch Upper Hum- 
BER River, between falls: July 8, 1938, E. 
Colohan, 19. 

OREGON.—CorRVALLIS: Feb, 25, 1934, H. A. 
Scullen, 1¢ ; March 14, 1934, K. Gray, 1¢4 ; 
March 19, 1934, H. A. Scullen, 16, 19 ; March 
21, 1934, J. Roaf, 5g, 19; March 13, 1935, 
Gray & Edwards, 12; March 28, 1933, J. 
Roaf, 1¢. Oregon State College campus, 
CorvaLuis: April 5, 1934, N. P. Larson, 19 ; 
March 28, 1935, J. Schuh, 1¢ ; April 9, 1935, 
Dimick, 1¢ ; Agriculture Building, April 10, 
1935, 12; April 5, 1936, R. S. Rosenstiel, 19 ; 
April 11, 1935, K. Gray, 12. GRANGER: April 
28, 1934, A. O. Larson, 1¢. 

QuEBEC.—MOnTREAL, Lake St. Louis near 
St. Bernard Island: June 30, 1941, N. La- 
lumiere, +4. LAURENTIDES NATIONAL PARK: 
G. Epaule Lake, Sept. 15-18, 1938, C. Gauthier, 
3 nymphs; Noel Lake, Sept. 16, 1938, C. 
Gauthier, 2 nymphs; Big Rock Lake, July 29, 
1938, Gauthier & Fournier, 2 nymphs, 2 exu- 
viae. 

WISCONSIN. — SPOONER, Namakagon River: 
April 29, 1939, Frison & Burks, 14, 29. 

Hydroperla subvarians (Banks) 

Perla subvarians Banks (1920, p. 317). 
Original description, ¢, 9. 

Needham & Claassen (1925) placed 
subvarians as a synonym of Perla postica 
Walker, but in view of Ricker’s (1938) 
notes regarding the type in the British 
Museum, it seems advisable to use the 
name subvarians for certain eastern and 
northeastern specimens of Hydroperla at 
least in part called P. postica since 1925. 
Ricker’s statement that the abdomen of 
the type is missing indicates that postica 
can never be recognized with certainty on 
the basis of the typic specimen alone. It 
is possible, however, that collecting along 
the MacKenzie River in northwestern 
Canada may some day provide esoteric in- 
formation which will establish its identity. 

The typic series of subvarians, No. 
10,817, is in the Museum of Comparative 
Zoology, and consists of both males and 
females. One of the male cotypes bear- 
ing the labels “Great Falls, Va., 12-May,” 
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was relaxed, and the important genital 
characters studied in alcohol and com- 
pared with specimens in the Illinois Natu- 
ral History Survey collection. It seems 
desirable to designate this specimen as the 
aie pe, and a female labeled “Great 
Falls, Va., 15-IV”’ as the lectoallotype. 
Avmanle ‘and a femaleof the original cotypic 
series, obtained by exchange, are now in 
the Survey collection. 

Although Needham & Claassen (1925) 
described the adult male and female of 
subvarians (by name of postica Walker), 
they gave no illustrations of the important 
abdominal characters. Therefore, illustra- 
tions of the head and pronotum, the basal 
segments of the anal cercus, the terminal 
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Fig. 61.—Hydroperla subvarians. 

abdominal segments, one of the lobes on 
the tenth tergite, and two views of the 
supra-anal process and enveloping lobes 
are presented, figs. 61 and 62, to aid future 
workers with the identification of this 
species. These drawings are based upon a 
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male specimen from Calais, Me., and 
differ from the lectotype solely in having 
the extreme tip of 
the supra-anal process 
more recurved back- 
wards. 

Additional records 
for this species in the 
Illinois Natural History 
Survey collection are as 
follows. 

MAINE.—CALAIS, St. 
Croix River: June 11, 
19395 es sennines lia. 
MKS 
ONTARIO. — Costello 

Lake, ALGONQUIN Park, 
Ontario Fisheries Re- 
search Laboratory: July 
3, 1939, W. M. Sprules, 
ee 

VIRGINIA. —GREAT 
Fats: April 10, 1938, 
Be DieBurks aia. 2 ex= 
uviae. 

Fig. 62.—Anal cerci of 

Hydroperla subvarians 

and H. dorata. SUBVARIANS 

DORATA 

This species differs from  varians 
(Walsh), crosbyi (Needham & Claassen), 
parallela Frison, harti Frison and dorata 
Frison, the last described in this article, 
in lacking lateral stylets (paragenital 
plates). It differs from nalata Frison, also 
described in this paper, in the shape of 
supra-anal process and shape of lobes on 
tenth abdominal tergite. 

Hydroperla nalata new species 

Mave.—General body color black or 
dark brown with some yellow areas on 
head, thorax and abdomen. Dorsum of 
head and pronotum with dark and yellow 
areas, as in fig. 63. First abdominal ter- 
gite in part whitish, second through eighth 
tergites dominantly black or dark brown, 
ninth tergite with anterior portion dark 
and posterior portion yellow, tenth ter- 
gite yellow. Legs black or dark brown, 
with some yellow on middle part of 
femora. Antennae and anal cerci black or 
dark brown. 

Head wider through compound eyes 
than width of pronotum; lateral ocelli 
about as far apart as each is distant from 
median ocellus, distance from inner margin 
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of compound eye to lateral ocellus much 
shorter than distance between lateral 
ocelli. Submental gill remnant present. 
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Fig. 63.—Hydroperla nalata. 
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Pronotum approximately quadrangular, 
broader than long, a distinct pattern of 
raised rugosities on surface each side of 
yellow, median longitudinal stripe, as 
shown in fig. 63. 

Wings with veins black or dark brown, 
and membranous interspaces hyaline; ven- 
ation as in fig. 63. 

Abdomen with tenth tergite cleft, the 
lobes formed by this cleft with sides ad- 
jacent to cleft almost parallel so that lobe 
is broad at base and not thumblike as in 
some species of the genus; supra-anal 

Fig. 64—Nymph of Hydroperla nalata. 

process tapering to a point which is some- 
what recurved backwards at tip, without 
lateral stylets (paragenital plates) flank- 
ing it, and enveloped by two lobes which 
are partly sclerotized, fig. 63; aedeagus as 
in fig. 63. 
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Length to tip of wings 17 mm.; length 
to tip of abdomen 14 mm. 

Holotype, male. — WASHTENAW COUNTY, 
Huron River, T25, RSE, Sec. 5, Mich.: May 
31, 1937, F. E. Lyman. 

Paratypes. — MICHIGAN. — WASHTENAW 
County: Same data as for holotype, 62. 

NympH.—General body color yellow 
with dark brown or black markings, as 

oe NymPHAL MANDIBLES Peo 

NymMPHAL 
LaBIUM 

NymMeHAL MAXILLA 

Fig. 65.— 

Hydroperla 

nalata. 

in fig. 64. Thoracic and abdominal gills 
absent. A small finger-like gill, fig. 65, at 
each outer posterior corner of submentum. 
Mandibles, labium and maxillae as in fig. 
65. Occipital ridge lacking. 

Approximately mature specimens with 
body length of 18 mm. 

Nymphal records: Same locality as for holo- 
type with date records as follows: Jan. 29, 
1937, 1 nymph; Feb. 4-20, 1937, 3 nymphs; 
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April 4-9, 1937, 5 nymphs; May 6, 1937, 3 
nymphs; April 10-28, 1938, 6 nymphs. 

This species differs from  varians 
(Walsh), crosbyi (Needham & Claassen), 
parallela Frison, harti Frison and dorata 
Frison, the last described in this paper, in 
lacking lateral stylets (paragenital plates). 
It differs from subvarians (Banks) in 
shape of supra-anal process and shape of 
lobes on tenth abdominal tergite. 

Hydroperla dorata new species 

Mare.—General features about as in 
nalata Frison, described in this paper. 
Head and pronotum with color pattern 
as in fig. 66. Important distinctive char- 
acters are as shown in figs. 62 and 66: 
Abdomen with tenth tergite cleft, the lobes 
formed by this cleft with sides adjacent to 
cleft not parallel and lobes somewhat 
thumblike; supra-anal process with tip 
strongly recurved backwards and shaped 
as in fig. 66; with lateral stylets (para- 
genital plates) flanking supra-anal process, 
both enveloped by two lobes which are 
partly sclerotized. Basal segments of anal 
cerci as in fig. 62. 

Length to tip of wings 18 mm.; length 
to tip of abdomen 16 mm. 

FEMALE.— Head, thorax, basal abdom- 
inal segments and appendages in general 
similar to those of male but slightly larger 
in size. Important differences are as fol- 
lows: eighth abdominal sternite with pos- 
terior portion forming a subgenital plate 
shaped as in fig. 66. 

Holotype, male-—Near Baldwin, Pere Mar- 
quette River, Mich.: May 10, 1940, reared 
from nymph, T. H. Frison & H. H. Ross. 

Allotype, female—Same data as for holo- 
type. 

Paratypes. — MICHIGAN. — Near BALDWIN: 
same data as for holotype, 1¢; same data 
as for holotype except not reared, 19. 
PENNSYLVANIA.—ANALOMINK, Brodhead 

Creek: Aprill 15, 1939; 136°; April! 23, 1939, 
16,19; April 27, 1940, 16; all P. Jennings. 

New York.—MountT Marcy: June 29, 1940, 
H. Dietrich, 1¢. PHOENECIA: May 5, 1940, P. 
Jennings, 2¢. ScHouHartie: April 28, 1938, 1¢. 

NympH (description based upon exu- 
via).—General body color yellow with 
dark brown on black markings as in fig. 
67. Thoracic and abdominal gills lacking. 
A small finger-like gill at each outer pos- 
terior corner of submentum. Mandibles, 
labium and maxillae as in fig. 66. Oc- 
cipital ridge lacking. 
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Mature specimens with body length of 
approximately 21 mm. 

Nymphal and exuvial records: Near BALp- 
win, Pere Marquette River, Mich., May 9-10, 
1940, T. H. Frison & H. H. Ross, 17 exuviae; 
1 nymph ready to produce adult, in poor con- 
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Fig. 66—Hydroperla dorata. 
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Fig. 67—Nymph of Hydroperla dorata. 

dition, taken in spider web, otherwise with 
same data as for exuviae. 

This species differs from subvarians 
(Banks) and nalata Frison by having lat- 
eral stylets (paragenital plates). It differs 
from varians (Walsh), crosbyi (Need- 
ham & Claassen), parallela Frison and 
harti Frison in the shape of the supra-anal 
process and lobes formed by cleft tenth 
abdominal tergite. —The nymph has a color 
pattern distinct from that of the nymphs 
of crosbyi and harti as illustrated by me 
(1935a), and from that of varians as 
illustrated by me (1937). 

Hydroperla olivacea (Walker) 

Perla olivacea Walker (1852, p. 144). Orig- 
inal description, ¢@. 

Perla olivacea Ricker (1938, p. 142). De- 
scription of 9. 
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Hydroperla olivacea has rarely been re- 
corded in literature, except in catalogs, 
since its original description and it was 
entirely omitted by Needham & Claassen 
(1925) in their Monograph. Walker’s 
(1852) description was based upon a speci- 
men from “St. Martin’s Falls, Albany 
River, Hudson’s Bay.” Klapalek (1912) 
gave notes and an illustration of Walker’s 
type in the British Museum. More re- 
cently Ricker (1938) redescribed and 
figured the typic male; in addition he 
described a female associated with the 
typic male as the ‘“Neo-allotype,” and 
recorded an additional male specimen from 
“Hudson’s Bai, 1881,” in the collection 
of the Vienna Museum. 

In June, 1936, Dr. H. H. Ross and I 
collected at the Namakagon River, near 
Spooner, Wis., a single cast skin of a 
nymph easily distinguished from all other 
known North American stonefly nymphs 
by virtue of a peculiar curled process at 
apex of abdomen. In 1939, exuvial speci- 
mens of this same species were found at 
three places in northern Michigan; which 
suggested that an earlier trip the next year 
might result in the capture of adults. Ac- 
cordingly, a trip to northern Michigan 
was made May 9-12, 1940, with the re- 
sult that numerous exuviae, one dead 
adult male in a spider web, one dead adult 
male partially emerged from nymphal skin 
in a spider web and one perfect live speci- 
men of a male adult were collected. 

Previous to the collection of adult speci- 
mens in 1940, Ricker’s (1938) illustration 
of the type of olivacea suggested that my 
exuviae with unique apical abdominal 
processes might be the cast skins of that 
species, since the adult male of olivacea 
has a most extraordinarily long supra-anal 
process. Finding adult males of olivacea 
in spider webs under bridges where exu- 
viae were plentiful, and beating a fresh 
live male specimen from a bush where 
exuviae were present, afford sufficient evi- 
dence with such unique adults and nymphs 
to associate them definitely as the same 
species. Ricker’s illustration of the typic 
male of olivacea is sufficient, too, to en- 
able me to assign without question my 
northern Michigan specimens to the spe- 
cies olivacea. In many respects the stone- 
fly fauna of northern Michigan is similar 
to that of Ontario, Canada. As a further 
aid to the future recognition of this spe- 
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cies, an illustration showing the color pat- 
tern of the dorsum of the head and thorax, 
and important structural features of the 
male, fig. 68, is presented. 

Based upon exuviae and one shriveled 
nymph found dead in a spider web beneath 
a bridge, the following description of the 
heretofore unknown nymph of olivacea 
is presented. 

NympuH. — General color yellowish 
brown with black or fuscous areas as in 
fig. 69; particularly noticeable are the dark 
transverse bands on the anterior and pos- 
terior margins of the abdominal tergites, 
a bands on the anterior margins broad- 
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Fig. 68.—Hydroperla olivacea. 
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Labium, maxillae and mandibles as in 10, 1940, T. H. Frison & H. H. Ross, 10 exu- 
“68 viae. NAHMA JUNCTION, Sturgeon River: May 
hig. 09. 7 ds : 12, 1940, 8 exuviae, 1¢ adult, T. H. Frison 

Dorsum of abdomen terminating in a g& H. H. Ross. Lake County, Pine River 

coiled tubular projection not heretofore are ae 4: May 16, 1938, O. H. Clark, 128 
adult. 

WISCONSIN. — SPOONER, Namakagon River: 
June 5-6, 1936, T. H. Frison & H. H. Ross, 

we f 1¢ exuvia. 

Hydroperla parallela Frison 

Hydroperla parallela Frison (1936, p. 261). 
Original description, @. 

Hydroperla parallela Frison (1937, p. 90). 
Description, @. 

Hydroperla parallela Ricker (1939, p. 23). 
Additional British Columbia records. 
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Since my original description of the 
male (1936), and subsequent description 
of the female (1937), 1 have examined 

A ‘ nymphal specimens which I am certain 
gamed aii a are parallela, and the following descrip- 
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Fig. 69.—Nymph of Hydroperla olivacea. 

observed in any other described stonefly | 
nymph, fig. 69. 

No thoracic or anal gills; submental 
gills present as in all Hydroperla. yl 

Approximate body length of mature Z 
nymph 15 mm. A 

Records of this species are as follows. 
MICHIGAN.—BALpwIn, Pere Marquette Riv- 

er: May 28, 1939, 4 exuviae, and May 9-10, 
1940, 19 exuviae, 1 nymph, 1¢ adult, T. H. 
Frison & H. H. Ross. Honor, Platte River: \ May 27, 1939, 14 exuviae, and May 10, 1940, / ‘ 22 exuviae, 1 partially emerged adult, T. H. / Nua Frison & H. H. Ross. Nirvana, Sanborn Creek: /. ‘ May 23, 1939, T. H. Frison & H. H. Ross, 5 
exuviae. Peacock, Little Manistee River: May Fig. 70.—Nymph of Hydroperla parallela. 
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Nympu.—General color of head, tho- 
rax and abdomen brownish with paler 
spots and intersegmental areas as in fig. 
70. Antennae, legs and anal cerci yel- 
lowish brown. 

Head with three ocelli forming a nearly 
equilateral triangle, each lateral ocellus 
about as far apart as each is distant from 
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Fig. 71—Hydroperla parallela. 

inner edge of compound eye. A partial 
occipital ridge, interrupted in middle, ac- 
centuates posterior margin of each con- 
spicuous eyelike spot adjacent to and be- 
tween compound eyes and borders hind 
margin of compound eye. Labium, maxil- 
lae and mandibles as in fig. 71. 

Pronotum about two-thirds as long as 
broad, all angles well rounded. Legs 
slender, not greatly flattened. 

Abdominal tergites well covered with 
numerous conspicuous, short, stout setae. 

Cerci long, many segmented, segments 
progressively longer from base to apex, a 
longitudinal row of long, fine setae on 
dorsal surface in addition to smaller ones 
encircling segments. 

Approximately mature specimens with 
a body length, exclusive of appendages, of 
about 23 mm. 
A finger-like submental gill at each 

outer posterior corner of submentum, fig. 
71; thoracic and abdominal gills entirely 
lacking. 
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Nymphal and exuvial records are as fol- 
lows. 

BririsH COLUMBIA.—North of RUSKIN, Stave 
Lake Dam: April 15, 1938, W. E. Ricker, 1 
nymph, 2 exuviae. CuLTus LAKE, Chilliwack 
River: April 26-27, 1937, W. E. Ricker, 2 
nymphs. Sarpis, Vedder River: July 23, 1936, 
H. H. Ross, many exuviae. 

IpAHO.—South central part of state: 
L. H. Smith, 1 nymph. 

OREGON.—CorVALLIs, Marks Creek: Feb. 26, 
1938, B. White, 1 nymph. McKenzie River: 
March 9, 1939, J. E. D., 1 exuvia. 

W ASHINGTON.—GREEN and CEDAR RIVERS: 
April 1, 1939, L. Lambuth, 2 nymphs. 

New adult records are as follows. 

1938, 

BriTisH COLUMBIA.—CULTUS LAKE, Chilli- 
wack River: May 9, 1937, W. E. Ricker, 4¢. 
OREGON. — MULTNOMAH FALLS, Multnomah 

County: April 8, 1939, S. G. Jewett, Jr., 192, 
39. PorTLANpD, Multnomah County: March 
17, 1939, S. G. Jewett, Jr., 1¢. Clatsop Coun- 
ty, Herman Creek, tributary of Mecanicum 
River, 6 miles south of SEAsmpE: Feb. 18, 
1939, S. G. Jewett, Jr.. 2¢. CLACKAMAS COoUN- 
Ty: Molalla River, Feb. 23, 1939, Rock Creek, 
tributary of Clackamas River, Feb. 20, 1939, 
and Wildcat Creek, tributary of Sandy River, 
March 31, 1939, S. G. Jewett, 1¢, 22. CoLuM- 
BIA CouNnTy: south of north fork of Scappoose 
Creek, Feb. 17, 1939, and Gnat Creek, Feb. 
1919599 Ste Ge Sle wietemeibs) -Sion ls ree 
HELENS, Milton Creek, Columbia County: Feb. 
19, 1939, S. G. Jewett, Jr. 1¢. HERMAN, 
Oregon National Forest, 700 feet altitude: 
April 18, 1920, A. C. Burrill, 1¢, 19. 

UtTaH.—Locan CANYON: April 23, 1938, R. 
E. Nye, 192. 

Dictyopterygella knowltoni Frison 

Dictyopterygella knowltoni Frison (1937, p. 
89). Original description, ¢. 

The original description of knowltoni 
was based upon a single holotypic male 
from Logan, Utah. Since then I have 
examined additional males and recognized 
the females. A brief description of the 
heretofore undescribed female follows. 

FEMALE.—Similar in most morphologi- 
cal characters to the male (Frison 1937). 
Chief distinguishing characters are as fol- 
lows: Subgenital plate, fig. 72, somewhat 
protruding over ninth sternite and inset 
on eighth sternite; baso-ventral, subanal 
plates heavily sclerotized, projecting back- 
wards along median cleft where right and 
left plates meet to form a short, blunt lobe 
suggesting more modified subanal lobe pro- 
jection in male; length 33 mm. to tip of 
wings and 20 mm. to tip of abdomen. 

Allotype, female—Logan Canyon, Utah: 
April 23, 1938, R. E. Nye. Taken at same time 
and place as male of this species. 
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Records for this species which have accumu- 
lated since the original description, in addition 
to those for the allotype, are as follows. 
CoLorapo. — Estes, Mill Creek: June 11, 

L9S7) 2S 2S. 

Orecon.—OcHoco Creek: May 3, 1939, 19. 
Uran.—Bic Corronwoops CANYON: April 

24, 1937, G. F. Knowlton & F. C. Harmston, 
19. LoGan Canyon: June 18, 1937, Knowl- 
ton & Nye, 19; April 23, 1938, W. P. Nye, 
16, 19; April 19, 1940, R. E. Nye, 1¢, 19. 
East of DANtgeLs: June 4, 1940, Knowlton & 
Vansell, 19. 

The above specimens confirm the state- 
ment made when the type, a specimen re- 
laxed from a pin mount, was described, 
that the submental gill as it occurs in 
Hydroperla and Perlodes is lacking. How- 
ever, there is a slight trace of a nipple- 
like projection at each outer posterior cor- 
ner of the submentum suggestive of an 
atrophied submental gill. A similar situa- 
tion is found in the case of Diploperla 
hastata (Banks) from eastern North 
America and other species of Diploperla. 
I now believe that the genus Dictyoptery- 
gella, including knowltoni, should be 
placed in the family Perlodidae, which is 
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Fig. 72.—Dictyopterygella knowltoni. 
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the family where this genus has been 
placed by recent European authors. 

The thoracic cervical sternites of knowl- 
toni, and various species of Perlodes, 

Tt cote 
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= 

neh 

Fig. 73—Nymph of Dictyopterygella 
knowltoni. 

Hydroperla and Perla, possess weakly scle- 
rotized folds or bulbous areas which prob- 
ably play a part in respiration. 

In the original description of the male 
of knowltoni (Frison 1937), an error oc- 
curs in regard to comparative lengths of 
tarsal segments. “This statement should 
read: first and second tarsal segments to- 
gether about one-half as long as third, first 
tarsal segment longer than the second. 
Among a lot of stonefly specimens lent 

to Dr. W. E. Ricker by the Canadian 
National Collection, Ottawa, Canada, and 
subsequently sent me for examination, are 
nymphs, adult females and an exuvia 
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from British Columbia which certainly 
belong to the genus Dictyopterygella. 
Since the only known western species of 
this genus is knowltoni, and since | am 
unable to separate these British Colum- 
bian females from ones here considered 
and described as the species knowltoni, 
I am identifying these specimens as of 
this species. The description of this pre- 
viously unknown nymph follows. 

NympuH. — General color yellowish 
brown with black or fuscous areas as in 
fig. 73; labium, maxillae and mandibles 
as in fig. 72; bases of maxillae somewhat 
extending out from sides of head and visi- 
ble from above; subanal lobes prominent ; 
no thoracic or anal gills; no distinct sub- 
mental gills present but at the point where 
such gills are present in Hydroperla or 
Tsogenus there is a small, nipple-like pro- 
tuberance. Approximate length of mature 
nymph 18 mm. 

The nymphs upon which this descrip- 
tion is based were collected at “Shingle 
Creek, Penticton, British Columbia, April 
19, 1935, A. N. G.,” and are associated 
with two adult females from the same 
place collected on April 19, 1935, together 
with one adult female reared from nymph 
on May 1, 1935, and associated with its 
exuvla. 

It is interesting to note that the first 
description of a nymph of Dictyoptery- 
gella, for the British species of bicaudata 
(Linnaeus), has only recently been pub- 
lished by Hynes (1941). The nymph of 
knowltoni agrees very closely with the 
nymph of bicaudata as described and 
figured by Hynes. 

Diploperla Needham & Claassen 

Diploperla Needham & Claassen (1925, p. 
286). New subgenus. 

In my paper on the Stoneflies, or Ple- 
coptera, of Illinois (1935a), I found it 
desirable to remove the genera Perlodes 
and Isogenus, and several species for which 
I proposed the generic name of Hydroper- 
la, from the family Perlidae and to place 
them in the family Perlodidae. This left 
a residue of North American species in 
the genus Perla (in the sense of Needham 
& Claassen 1925) which represented sev- 
eral distinct complexes of species, sub- 
genera or genera. The problem of the cor- 
rect use of the generic name of Perla and 
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the status of certain North American 
genera were not considered further in my 
1935 paper because that paper was prima- 
rily a study of the Illinois species, not a 
monograph of the North American species. 

The description in this paper of new 
species of stoneflies from various parts of 
North America has now forced me to de- 
cide upon the use of certain generic names 
previously dodged. In my 1935a paper, I 
wrote, “Although Needham and Claassen 
(1925) have placed several species of 
Perla (in the broad sense as used by 
them) in the subgenus Perla Geoffroy 
(s. str.) it is even doubtful whether the 
true Perla in the restricted sense as used 
by Klapalek (1923a) occurs in North 
America.” To get further data regarding 
the status of Perla I wrote in 1936 to 
Mr. D. E. Kimmons of the British Mu- 
seum requesting information about the 
genotype of Perla Geoffroy and its tax- 
onomic characters. Mr. Kimmons’ reply 
confirmed my previous suspicions and also 
added additional complicating data. Brief- 
ly, his report indicated (1) that the geno- 
type of Perla Geoffroy is Phryganea bi- 
caudata Linnaeus and not Perla bipunctata 
Pictet as selected by Klapalek (1923a) or 
Perla maxima (Scopoli) as stated by 
Needham & Claassen (1925), and (2) 
that the name Perla probably should be 
associated with species now placed under 
another genus and family of stoneflies. 
Since this is a nomenclatorial problem 
primarily of concern to European ento- 
mologists, I am not assuming to settle the 
points involved at this time. 

However, in view of the probably er- 
roneous use of the generic name of Perla 
in European literature and the certainty 
that most, if not all, North American spe- 
cles placed in Perla in the past are not 
congeneric with the type of Perla, it is 
unwise to continue to describe new North 
American species under the generic name 
of Perla. 

Needham & Claassen (1925) listed 27 
species under the genus Perla in their tab- 
ulation of the North American stoneflies. 
Since then the number of species left 
standing unchallenged in Perla (sense of 
Needham & Claassen) has been reduced 
as follows: (1) a special genus Claas- 
senia Wu (1934) has been erected for 
languida (Needham & Claassen) notwith- 
standing that among the North American 
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species languida is morphologically per- 
haps the closest representative of the genus 
Perla as now—but probably erroneously— 
used in Europe (sense of Klapalek 
1923a); (2) the recognition of Togoperla 
and Neophasganophora as valid North 
American genera (Frison 1935a) removed 
immarginata (Say), media (Walker) and 
capitata (Pictet) from the list; (3) the 
erection of the genus Hydroperla (Frison 
1935a) removed the names of crosbyi 
(Needham & Claassen) and varians 
(Walsh); (4) the placement (Frison 
1935a) of duplicata (Banks) in the genus 
Isoperla; and (5) the placement of kan- 
sensis (Banks) in Togoperla (Frison 
1937) removed an additional species. 

In this paper the list is further reduced 
as follows: (1) Perla sabulosa Banks is 
placed in the genus Acroneuria, and d. 
depressa Needham & Claassen is shown to 
be a synonym of it; (2) Perla postica 
Walker is considered to be unrecognizable 
at present and subvarians (Banks), be- 
longing to the genus Hydroperla, is the 
name to be associated with some at least 
of the Needham & Claassen records given 
under the name postica. 

It is quite evident from my studies to 
date that the species now left in Perla, 
some of which may later fall in synonymy, 
constitute several complexes or species 
groups, represented by such divergent 
forms as modesta Banks, luctuosa Banks 
and bilobata Needham & Claassen. It is 
highly probable also that one or two of 
these species will in the future be shifted 
to such genera as Isoperla or Hydroperla, 
since their generic relationships are some- 
what obscured now because of the poor 
condition of the types and the lack of other 
material which can be definitely associated 
with these names. Until these species are 
better known, however, it seems advisable 
to record them all under a single generic 
name. 

In view of the fact that it now seems 
unwise to use the generic name of Perla 
for these species, and for the two new 
species described in this article, the prob- 
lem of selecting a generic name is present- 
ed. It is now my belief that the species 
duplicata placed by Banks in Perla should 
not be included in Jsoperla, as I proposed 
in 1935, and that it is more closely related 
to the species group represented by modes- 
ta Banks. This realignment of duplicata 
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with such species as modesta, and my pres- 
ent belief that the species now under dis- 
cussion should be grouped as a unit until 
they are better known, make possible the 
use of the name Diploperla Needham & 
Claassen (1925) for these species, since 
Diploperla was proposed for the species 
duplicata and bilobata. This action is ad- 
vantageous in that it makes possible the 
use of a name already in literature and 
removes the controversial name of Perla. 

Therefore, until additional information 
warrants other generic treatment, | pro- 
pose to group under the generic name of 
Diploperla Needham & Claassen (s./.) 
the species described under the following 
names: Perla innubila Needham & Claas- 
sen, Perla alameda N. & C., Perla expansa 
Banks, Isogenus hastatus Banks, Perla 
fugitans N. & C., Perla nona N. & C., 
Perla aestivalis N. & C., Perla modesta 
Banks, Perla verticalis Banks, Perla tinc- 
tata Claassen (nom. nov. for tincta N. & 
C.), Perla sorpta N. & C., Dictyogenus ? 
phaleratus Smith, Perla misnoma C\lsn. 
(nom. nov. for obscura N. & C.), Perla 
errata Clsn. (nom. nov. for venosa N. & 
C.), Perla bilobata N. & C., Perla dupli- 
cata Banks, Perla luctuosa Banks and 
Perla ramosa N. & C. I am also assigning 
to this genus three new species described 
in this article. 

Since Needham & Claassen (1925) did 
not select a genotype for Diploperla, | 
designate the species hitherto known as 
Perla bilobata Needham & Claassen as 
the genotype because it is one of the two 
originally included species. 

The proper family placing of this genus 
has many puzzling aspects. The cleft 
tenth abdominal tergite, supra-anal proc- 
ess and associated structures in the male, 
as well as the wing venation and other 
features of both sexes, suggest a close re- 
lationship with Hydroperla. Lack of dis- 
tinct submental gills is annoying from 
the standpoint of a family key character, 
but there is a suggestion of these sub- 
mental gills in the small nipple-like pro- 
tuberance where a long submental gill is 
present in other genera of this family. 

Diploperla bilobata 
(Needham & Claassen) 

Perla bilobata Needham & Claassen (1925, 
p. 95). Original description, ¢, 9. 
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Perla bilobata Claassen (1931, p. 54). 
Nymphal description. 

Claassen’s (1931) description of the 
nymph of this species was based upon 
nymphal skins from “Old Forge, New 
York,” and, although the mouthparts were 
illustrated, no illustration of the entire 
nymph was presented. 

During the course of field work near 
Gatlinburg, Tenn., in 1930, numerous 
nymphs of this species were collected and 
both males and females reared. Since no 
illustration of this nymph exists in liter- 
ature, fig. 74 is presented. The unusual 

Fig. 74—Nymph of Diploperla bilobata. 

appendage at the end of the abdomen in 
the nymphal male, lacking in the female, 
was not noted by Claassen in his descrip- 
tion. The mouthparts of the nymph are 
as in fig. 75, 
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Fig. 75.—Diploperla bilobata. 

Records for this species in the Illinois Nat- 
ural History Survey collection are as follows. 

‘TENNESSEE.—Great Smoky Mountains Na- 
tional Park, GATLINBURG: June 14, 1940, 
Frison et al., 22, 1 exuvia, 4 nymphs; June 
17, 1940, Frison et al., 12; June 18, 1940, 
Frison et al., 12 with exuvia (reared) ; June 
19, 1940, Frison et al., 22 with exuviae 
(reared), 14; June 20, 1940, Frison ef al., 
19 with exuvia (reared); June 21, 1940, 
Frison et al., 19 with exuvia (reared) ; June 
24, 1940, Frison et al., 12 with exuvia 
(reared), 29 ; Le Conte Creek, May 14, 1939, 
Frison & Ross, 7 nymphs; Le Conte Creek, 
June 14, 1940, Frison ef al., 26, 42; Cades 
Cove, June 13, 1940, Frison et al., 19 with 
exuvia and 1g with exuvia (reared), many 
nymphs; Fighting Creek Gap, May 15, 1939, 
Frison & Ross, 1 nymph. 

NorTH CAROLINA.—SMOKEMONT, Oconaluftee 
Creek: May 28, 1934, T. H. Frison, 1 nymph. 
Macon County: Big Creek above Lake Ran- 
dall, June 20, 1939, Thelma Howell, 1 nymph; 
Nantahala River, May 30, 1939, Thelma How- 
ell, 1 nymph. BaAtsam: April 24, 1938, Ross 
& Burks, 9 nymphs. 

Diploperla modesta (Banks) 

Perla modesta Banks (1908a, p. 255). Orig- 
inal description, ¢, @. 

It was my good fortune in August, 
1940, while in Wyoming, to rear several 
male and female specimens of modesta 
and thus definitely associate the nymph of 
this species with its adult. Since the 
nymph has not been previously described 
or illustrated, at least under the name 
modesta, | am presenting the following 
description, 
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Nympu.—General color yellow or yel- 
lowish brown with darker areas on head, 
thorax and abdomen, as in fig. 76. . An- 
tennae, legs and anal cerci mostly yel- 
lowish. 

Head with three ocelli forming an al- 
most equilateral triangle, the lateral ocelli 
about as far apart as each is distant from 
inner edge of compound eye; no occipital 
ridge; basal segments of mouthparts con- 
spicuously extending far out laterally from 
the side of head so that head appears much 
broader than thorax. Labium, maxillae 
and mandibles as in fig. 77. 

Pronotum much broader than long; 
margins darkly bordered and central area 
light colored, rugosities very faint. 

Abdominal tergites mostly yellowish 
with dark transverse markings on anterior 
and posterior margins, fig. 76; tergites 
with scattered, short, stout setae. Cerci 

Fig. 76.—Nymph of Diploperla modesta. 
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long, many segmented, segments progres- 
sively longer from base to apex, a longi- 
tudinal row of long, fine setae on dorsal 
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Fig. 77.—Diploperla modesta. 

surface in addition to short, stout setae 
encircling apex of each segment. 

Approximately mature specimens with 
a body length, exclusive of appendages, of 
16 mm. 
A small nipple-like projection at each 

outer posterior corner of the submentum 
suggestive of an atrophied submental gill. 

Since there are only a few records of this 
species in the literature, I present the follow- 
ing. 
CoLoRADO. — PINGREE PARK: Aug. 15-22, 

1924, Drake & Hottes, 12. Rocky MOUNTAIN 
NATIONAL Park, Fall River and Glacier Creek: 
Aug. 15-17, 1940, T. H. Frison & T. H. Frison, 
Jr., 28, 39 (reared), 1 nymph, exuviae. 

IpAHO.—VicTor, Moose Creek: Aug. 12, 
1940, T. H. Frison & T. H. Frison, Jr., 14, 
19, 4 exuviae. 

MonTANA.—SALTESE: July 9, 1936, H. H. 
Ross, 1¢ (reared). Sirver GATE, Soda Butte 
Creek: Aug. 2, 1940, T. H. Frison & T. H. 
Frison, Jr., 4 nymphs. 
OrEGON. — WALLOWA County, Lick Creek: 

Aug. 12, 1937, 19. Benton County, Muddy 
Creek: April 12, 1938, S. G. Jewett, Jr., 14. 

Urau.—Locan Canyon: At light, July 29, 
1937, Knowlton & Harmston, 36, 32; Aug. 1, 
1937, Smith & Harmston, 16, 32; July 25, 
1938, Knowlton & Harmston, 54, 79. 

W ASHINGTON.—CASHMERE, Wenatchee River: 
July 10, 1936, H. H. Ross, 146, 29. 

WyomiInc. — PAHASKA TeEPEE, north fork 
Shoshone River: July 29, 1940, T. H. Frison 
& T. H. Frison, Jr., 1 exuvia. Near WAPITI, 
north fork Shoshone River: July 30, 1940, T. 
H. Frison & T. H. Frison, Jr., 16, 12 (both 
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reared), 4 nymphs. YELLOWSTONE NATIONAL 
Park, Soda Butte Creek: Aug. 2, 1940, T. H. 
Frison & T. H. Frison, Jr., 1¢. Granp TETon 
NATIONAL PARK, Beaver Creek and Cascade 
Canyon: Aug. 7-9, 1940, T. H. Frison & T. H. 
Frison, Jr, 56, 62 (1 reared), nymphs, 
exuviae. WiLson, Coal Creek: Aug. 12, 1940, 
T. H. Frison & T. H. Frison, Jr., 1 nymph. 

I have studied a nymphal male in the 
collection of Cornell University collected 
dupe Estes’ bark, Colo!, Aug. 2, 1921,” 
which was determined as “P. expansa’’ by 
Claassen. It is probable that this is one 
of the specimens he describes and records, 
with erroneous date citation, from ‘‘Estes 
Park, Col., Aug. 4, 1921,” and states 
that “identification of this species was 
made possible by a study of the genitalia 
of both male and female nymphs.” The 
genitalia of this male are well developed, 
but I cannot separate this specimen from 
similar well-developed nymphs which I am 
certain are modesta. It may be that ex- 
pansa is a synonym of modesta. 

It is possible that the nymph described, 
but not reared, by Claassen (1931) as 
Perla expansa Banks [now Diploperla ex- 
pansa (Banks) | is of this species. This 
possibility is suggested because of the 
unidentate character of the lacinia. 

Diploperla pilata new species 

Mate. — General color yellowish to 
dark brown. Head and pronotum with 
dark and light areas forming a color pat- 
tern as in fig. 78. Legs, antennae and 
anal cerci yellowish brown. No gill rem- 
nants. 

Head wider through compound eyes 
than width of pronotum; lateral ocelli 
slightly more removed from one another 
than from anterior ocellus, distance be- 
tween them about twice the distance each 
is removed from inner edge of compound 
eye. 

Pronotum approximately quadrangular, 
somewhat broader than long, angles 
rounded, a distinct pattern of raised rugos- 
ities on surface each side of median longi- 
tudinal stripe, fig. 78. 

Legs with first and second tarsal seg- 
ments together about one-third as long as 
third, first tarsal segment slightly longer 
than second. 

Wings, fig. 78, essentially hyaline with 
venation dark brown; tip of wing with 
branches of radial sector slightly turned 
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upwards; venation in general similar to 
that of wing figured for Dictyopterygella 
knowltoni Frison (1937). 

Abdomen, fig. 78, with tenth tergite 
cleft for reception of narrow, elongate, 
supra-anal process, membranous on upper 
surface and sclerotized on lower surface, 
flanked on each side by a slender, sclero- 
tized, lateral stylet (paragenital lobe) ; 
dorsal lobes on posterior margin of seg- 
ment bordering cleft shaped as in fig. 78, 
with some short, stout spines. Seventh 
sternite, fig. 78, with a broad lobe extend- 
ing slightly backwards, ninth sternite pro- 
duced backwards over tenth sternite but 
not upturned over tenth sternite. 

Length to tip of wings 16 mm.; length 
to tip of abdomen 13 mm. 

FEMALE.—Head, thorax, basal abdom- 
inal segments and appendages in general 
similar to those of male but slightly larger 
in size. Important differences are as fol- 
lows: eighth abdominal sternite, fig. 78, 
with subgenital plate greatly produced so 
that it covers most of the ninth sternite, 
hind margin of plate not indented, sides 
somewhat rounded. 

Holotype, male—Vedder Crossing, B. C.: 
May 10-26, 1936, W. E. Ricker. 

Allotype, female—Same data as for holo- 
type. 

Paratypes. — British CoLUMBIA. — VEDDER 
CROssING: Same data as for holotype, 32, 
179; Chilliwack River, April 24, 1937, S. 
Spencer, 14 ; May 9, 1937, Ricker & Spencer, 
76,392. Sumas River: May 4-6, 1937, W. E. 
Ricker, 22. CurLtus Lake: May 10-26, 1937, 
W. E. Ricker, 1¢, 19; Chilliwack River, 
May 8-22, 1938, S. Spencer, 2 

OREGON.—DopGE Park, at 
Sandy and Bull Run rivers: 
R. Dimick, 19. Lacomp, Crabtree County: 
June 4, 1935, R: Dimick, 1¢. ‘CLacKAMAS 
County, Eagle Creek: June 20, 1935, S. G. 
Jewett, Jr., 89. FAarMer’s River: June 20, 
1930, 19. Prospect: July 12, 1933, G. Hoppe, 
tere 

W ASHINGTON.—GREEN 
Zi 9330 Geoppe, lc 

Nympu. — General color yellowish 
brown with darker areas on head, thorax 
and abdomen, as in fig. 79. Antennae, 
legs and anal cerci mostly yellowish. 

Head with three ocelli forming an al- 
most equilateral triangle, lateral ocelli 
about as far apart as each is distant from 
inner edge of compound eye; no occipital 
ridge; basal segments of mouthparts con- 
spicuously extending out laterally from 
the sides of head so that head appears 
much broader than thorax. 

confluence of 
June 22, 1933, 

River Gorce: May 
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Labium, maxillae and mandibles as in 
fig. 78. 

A small, nipple-like projection at each 
outer posterior corner of the submentum 
suggestive of an atrophied submental gill, 
fig. 78. No true submental gill. 

NyYMPHAL 

MANDIBLES 

NyMPHAL 

LABIUM NyMPHAL 

MAxXiILLA 

GO ABDOMINAL 
STERNITES 

& TERMINAL 
ABDOMINAL 

TERGITES 

§ HEAD AND 

PRONOTUM 9 SuBGENITAL PLATE 

Vol. 22, Art. 2 

Pronotum much broader than long; 
outer margins darkly outlined and central 
area mostly light colored, raised rugosities 
faint. 

Abdominal tergites mostly yellowish 
brown with narrow, dark, transverse 
stripes prominent on anterior margins and 
weaker on posterior margins, fig. 79; ter- 
gites, except for posterior margins, mostly 
devoid of short, stout setae. Cerci long, 
many segmented, segments progressively 
longer from base to apex; a longitudinal 
row of long, fine setae on dorsal surface 
in addition to smaller spinelike ones en- 
circling apex of each segment. 

LEFT WINGS 

RIGHT WINGS 

LATERAL VIEW DORSAL VIEW 

| SUPRA-ANAL PROCESS 

Fig. 78.—Diploperla pilata. 
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Fig. 79—Nymph of Diploperla pilata. 

Approximately mature specimens with 
a body length, exclusive of appendages, of 
17 mm. 

Nymphal and exuvial records are as fol- 
lows: SuMAs River, British Columbia, May 
4-6, 1937, W. E. Ricker, 3 nymphs, 1 exuvia. 

I am naming this species as new with 
considerable misgiving because of its close 
relationship with Diuploperla  expansa 
(Banks), described from Colorado; fu- 
ture collecting and studies may determine 
that they are synonymous. D. expansa is 
represented in the Illinois Natural His- 
tory Survey collection by two females from 
separate localities in Colorado. ‘These 
differ from the specimens here described as 
new in having a much larger and more 
quadrate subgenital plate; also, there are 
some differences in the color pattern on the 
head. Furthermore, Claassen (1931) de- 
scribed, but did not figure, the nymph of 
expansa as having the lacinia unidentate 
and similar to D. bilobata (Needham & 
Claassen). The nymphs described here, 
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and which I am certain go with the adults 
here described, have the lacinia bidentate. 
If Claassen’s association of the nymph 
with expansa is correct, then this proposed 
new species is certainly distinct. There ts 
a possibility, however, since Claassen did 
not actually rear any specimens of expansa 
from the nymphs he describes, that nymphs 
he called expansa are D. modesta ( Banks) 
or some other closely related species. 

Diploperla bulbosa new species 

Mate. — General color _ yellowish 
brown. Head and pronotum with dark 
and light areas forming an indistinct pat- 
tern, as in fig. 80. Legs and antennae in 
general concolorous with head and thorax ; 
anal cerci with apical segments more yel- 
lowish. No gill remnants. 

Head through compound eyes about as 
wide as pronotum; lateral ocelli slightly 
more removed from one another than from 
anterior ocellus, distance between each lat- 
eral ocellus and inner margin of compound 
eye about equal to distance between lateral 
ocelli. 

Pronotum approximately quadrangular, 
somewhat broader than long, a pattern of 
raised rugosities on surface each side of 
rather indistinct, median, longitudinal, yel- 
lowish stripe, fig. 80. 

Legs with first and second tarsal seg- 
ments together about one-half as long as 
third, first tarsal segment slightly longer 
than second. 
Wings with membrane and veins heav- 

ily stained with brown; venation of holo- 
type as in fig. 80, but no doubt subject to 
some variation in a series of specimens. 
Abdomen with segments normal 

through ninth; tenth tergite cleft, fig. 80, 
the lobes formed by this cleft raised up- 
wards; supra-anal process erect and pro- 
truding with tip bulbous, inclosed at base 
by two weakly sclerotized lobes or mem- 
branous folds; without lateral stylets 
flanking supra-anal process; subanal lobes 
elongated, somewhat bulbous at tip and 
forming a back support for supra-anal 
process. Seventh sternite with a broad lobe 
on posterior margin; eighth sternite with 
slight indications of a lobe, accentuated by 
the more numerous concentration of hairs, 
fig. 80. 

Length to tip of wings 14 mm.; length 
to tip of abdomen 18 mm. 
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Fig. 80.—Diploperla buibosa. 
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FEMALE.—Head, thorax, basal abdom- 
inal segments and appendages in general 
similar to those of male, but slightly larger 
in size. Important differences are as fol- 
lows: Eighth abdominal sternite on pos- 
terior margin with a very large subgenital 
plate which covers most of the ninth ster- 
nite; median posterior margin of this plate 
is distinctly cleft, fig. 80. 

Holotype, male—Great Smoky Mountains 
National Park, Greenbrier Cove, Tenn.: June 
4, 1939, A. C. Cole. 

Allotype, female—Same data as for holo- 
type. 

Paratypes.— TENNESSEE.— GATLINBURG: June 
27, 1940, reared from nymph, T. H. Frison 
et al., 1Q. 

Nympu. — General color yellowish 
brown with dark brown or fuscous areas 
on head, thorax and abdomen, as in fig. 81. 
Antennae, legs and anal cerci mostly yel- 
lowish brown. 

Head with three ocelli forming an al- 
most equilateral triangle, lateral ocelli 
slightly closer together than each ocellus 
is distant from inner margin of adjacent 
compound eye; no complete occipital ridge, 
but short, stout spinulae with conspicuous 
bases extend around posterior half of com- 
pound eye, and a row of them extends in- 
wards part way to center from inner mar- 
gin of each compound eye; basal segments 
of mouthparts extend out conspicuously 
from sides of head so that head appears 
much broader than pronotum. Labium, 
maxillae and mandibles as in fig. 80; 
glossae and paraglossae terminating in 
nipple-like structures. 

Pronotum broader than long, posterior 
angles or corners more rounded than an- 
terior angles, fig. $1. 

Abdominal tergites with prominent, 
pale-colored spots surrounded by dark 
brown or fuscous, fig. 81. Cerci long, 
many segmented, segments progressively 
longer from base to apex; a longitudinal 
row of long, fine setae on dorsal surface 
in addition to smaller spinelike ones en- 
circling apex of each segment. 

Approximately mature specimens with 
a body length, exclusive of appendages, of 
1+ mm. 
A small nipple-like projection at each 

outer posterior corner of submentum is 
suggestive of an atrophied submental gill. 
No true submental gill. 

Nymphal and exuvial records are as fol- 
lows. 
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NortH CAROLINA.—Small stream near NEW- 
FOUND GAP, 3,560 feet elevation: May 28, 
1934, T. H. Frison, 1 nymph. SMOKEMONT, 
Oconaluftee River: May 28, 1934, T. H. 
Frison, 2 exuviae. Macon County, Nantahala 
River: May 30, 1939, T. Howell, 1 nymph. 

TENNESSEE.—GATLINBURG: June 13, 1940, T. 
H. Frison ef al., 1 nymph, 6 exuviae. 

a * $3 

Fig. 81—Nymph of Diploperla bulbosa. 

This new species is close to the complex 
of species typified by Diploperla hastata 
(Banks). It differs from hastata in the 
male in the shape of the supra-anal process 
and the lack of lateral stylets or para- 
genital plates and in the female in the 
shape of the subgenital plate. “The nymph 
is apt to be confused with the nymph of 
hastata, but the large light-colored areas 
on the abdominal tergites present in this 
new species are lacking in hastata. 
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Diploperla arina new species 

Mater. — General color yellow and 
brown. Head and pronotum with brown 
and yellow areas forming a color pattern 
as in fig. 82. Legs yellow with brown 
markings; antennae and anal cerci yel- 
lowish brown. No gill remnants. 

Head wider through compound eyes 
than width of pronotum; lateral ocelli 
slightly more removed from one another 
than from anterior ocellus, distance be- 
tween them about the same as each is 
distant from inner margin of adjacent 
compound eye. 

Pronotum approximately quadrangular, 
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Fig. 82.—Diploperla arina. 
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somewhat broader than long, angles 
rounded, a distinct pattern of raised rugos- 
ities on surface each side of median, longi- 

ANAL FieLo 
OF : 

9 Lert Front WING 

ANAL FieLtos of ? Front WINGS 

Fig. 83.—Diploperla arina. 

tudinal, yellow stripe, stripe narrower at 
anterior margin than at posterior margin, 
fig. 82. 

Legs with first and second tarsal seg- 
ments together about one-half as long as 
third, first tarsal segment slightly longer 
than second. 

Wings essentially hyaline with veins 
brown, venation variable as in fig. 83; 
slight suggestion of a brownish spot near 
inter-radial crossvein. 

Abdomen, fig. 82, with segments normal 
through ninth; tenth tergite cleft, the 
lobes formed by this cleft broad and cov- 
ered with numerous fine hairs and some 
small spinulae; inclosed within and_ be- 
neath lobes is the supra-anal process, which 
is enveloped by two bulbous, weakly scle- 
rotized lobes which in turn surround the 
membranous area from which the supra- 
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anal process arises; the supra-anal process 
is very long, slender and tapers to a point; 
no lateral stylets are present; seventh and 
eighth sternites without well-developed 
lobes on posterior margins. 

Length to tip of wings 21 mm.; length 
to tip of abdomen 17 mm. 
FEMALE.—Head, thorax, basal abdom- 

inal segments and appendages in general 
similar to those of male but slightly larger 
in size. Important differences are as fol- 
lows: eighth abdominal sternite, fig. 82, 
with subgenital plate broad and greatly 
produced so that it covers most of ninth 
sternite, posterior margin of plate in 
middle very slightly notched. 

Holotype, male——Balsam, N. C., April 24, 
1938, H. H. Ross & B. D. Burks. 

Allotype, female—Same data as for holo- 
type. 
ee — NortH CAROLINA. — BALSAM: 
Same data as for holotype, 292. 

TEN NESSEE.—Greenbrier Cove, GREAT SMOKY 
MounTAains NATIONAL Park: May 7, 1939, A. 
C. Cole, 1¢@. 

NympuH. — General color yellowish 
brown with dark brown or fuscous areas 
on head, thorax and abdomen, as in fig. 84. 
Antennae, legs and anal cerci mostly yel- 
lowish brown. 

Head with three ocelli forming an al- 
most equilateral triangle, lateral ocelli 
about as far apart as each is distant from 
inner margin of adjacent compound eye; 
no complete occipital ridge, although there 
is an indication of such a ridge each side 
of head running to compound eye; basal 
segments of mouthparts conspicuously ex- 
tending out laterally from sides of head so 
that head appears much broader than pro- 
notum. Labium, maxillae and mandibles 
as in fig. 82; glossae and_ paraglossae 
terminating in a small nipple-like struc- 
ture. 

Pronotum broader than long, corners 
rounded, fig. 84. 

Abdominal tergites basically yellow 
with narrow, dark brown or fuscous trans- 
verse bands on anterior and posterior mar- 
gins of tergites, fig. 84. Cerci long, many 
segmented, segments progressively longer 
from base to apex; a longitudinal row of 
long, fine setae on dorsal surface in addi- 
tion to smaller spinelike ones encircling 
apex of each segment. 

Mature specimens with a body length, 
exclusive of appendages, of 19 mm. 
A minute, nipple-like projection at each 
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outer posterior corner of the submentum 
is suggestive of an atrophied submental 
gill. No true submental gill. 

Nymphal and exuvial records are as fol- 
lows. 

NorTH CAROLINA.—BALSAM: Same data as 
for holotype, 4 nymphs, 9 exuviae. WHILLETTs: 
March 23, 1940, T. H. Frison, C. O. Mohr & 
A. S. Hawkins, 6 nymphs. 

TENNESSEE.—ELKMONT, Little River: May 
14, 1939, T. H. Frison & H. H. Ross, 9 exuviae. 
GATLINBURG, Le Conte Creek: May 14, 1939, 
T. H. Frison & H. H. Ross, 2 exuviae. 

I have been able to associate the nymph 
of this species with its adult because of a 
mature male nymph which clearly shows 
the distinctive structural features of the 
adult about to emerge and which was col- 
lected at the same time and place as the 
holotype. ‘The terminal abdominal struc- 
tures of the male are much different from 
those of any other species of this genus 
known to me. Among the Dziploperla 
(s.l.), as I am now recognizing this genus, 
this new species differs from duplicata 
(Banks) and bilobata (Needham & Claas- 

a) 

7 “Wf 

Fig. 84—Nymph of Diploperla arina. 
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sen) in the male in lacking the lobes on 
terminal abdominal sternites. It differs 
from another complex of species, including 
verticalis (Banks), in lacking the heavily 
sclerotized lateral stylets flanking the 
supra-anal process. 

ISOPERLIDAE 

The family placement of the genus 
Isoperla presents several problems. Need- 
ham & Claassen (1925), following many 
other workers, have placed this genus in 
the family Perlidae, and there are several 
reasons for so doing. In my 1935a paper 
on Illinois stoneflies, I placed Isoperla in 
the family Chloroperlidae, chiefly because 
of its lack of gills in nymphs or of gill 
remnants in adults. In addition to having 
characters in common with the Perlidae, 
the genus Jsoperla (s.l.) has characters 
also in common with the Perlodidae. 

It now seems desirable to me to erect 
a special family for this genus, rather than 
place it in existing families. ‘Therefore, 
I propose the family name of Isoperlidae 
for the species now recorded under Jsoper- 
la (s.l.) and consider bilineata (Say), the 
type of the genus Jsoperla Banks, as its 
most typical species. 

Isoperla holochlora (Klapalek) 

i laa holochlora Klapalek (19234, p. 
PSs Ne 

Probably because of its late date of de- 
scription, holochlora was not included by 
Needham & Claassen (1925) in their 
Monograph; it was omitted by Claassen 
(1928) when additions and corrections to 
the Monograph were published. It is 
listed, however, in Claassen’s (1940) post- 
humously published Catalogue. 

Ricker (1938) in reporting upon his 
studies of the four cotypic series in the 
Musée Royal d’Histoire Naturelle, Brus- 
sels, Belgium, stated that one of these co- 
typic specimens is probably different from 
the others and selected a female as a lecto- 
type. In 1938, through the kindness of 
Dr. Victor Van Straelen, Director of this 
Museum, one of the male cotypes, which 
Ricker assumed to be of the same species 
as the lectotypic female, was sent to me 
for study. This male agrees well with 
Ricker’s description of the general features 
of the lectotypic female and was found to 
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be identical with specimens in the Illinois 
Natural History Survey collection from 
Tennessee and North Carolina. 

Except for Ricker’s drawing showing 
the triangular-shaped subgenital plate of 
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the lectotypic female, no illustrations of 
this species have been published, and no 
records other than that of ‘Georgia’ 
associated with the types have been intro- 
duced into literature. 

Illinois Natural History Survey field 
work, as well as the study of some material 
submitted for identification, has revealed 
the presence of this species in several east- 
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ern states. Rearings have enabled me to 
associate the previously unknown nymph 
with its adult and definitely to establish 
the correct association of males with fe- 
males. To facilitate future identifications — 
of this species, illustrations of the im- 
portant characters of the adults, fig. 85, 
are given and a description of the nymph 
is presented. 

NympuH.—General structural features 
approximately the same as for nymph of 
Isoperla patricia, described in this paper. 
Labium and maxillae as in fig. 85. Gen- 
eral color pattern as in fig. 86, with tend- 
ency in some specimens for a broad, pale, 
longitudinal medial area on abdominal 
tergites to be more obscured. 

Records for this species, based upon Illinois 
Natural History Survey field collecting and 
specimens submitted for identification, are as 
follows. 

MaAIneE.—Mounr KATAHpDIN, Roaring Brooks: 
Aug. 26, 1939, T. H. Frison & T. H. Frison, 
Ndi, eke 

Fig. 86—Nymph of Isoperla holochlora. 

— 

ee 

—_- eo 
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New York.—CoLp Brook: 
H. Dietrich, 12. 

NorTH CAROLINA.—BALSAM: April 24, 1938, 
Ross & Burks, 4 nymphs. CHEROKEE: June 
26, 1938, W. Stehr, 1¢. Dtissoro: April 
24, 1938, Ross & Burks, 1¢. HAzeLwoop: April 
24, 1938, Ross & Burks, 1¢. NeEwrounp Gap, 

June 30, 1940, 

elevation 3,560 feet: May 28, 1934, T. H. 
Frison, 2¢, 292. SMOKEMONT, Oconaluftee 
Creek: May 28, 1934, T. H. Frison, 19, 
nymphs. 

PENNSYLVANIA. — MonroE County, Mar- 
shall’s Creek: June 1, 1935, W. J. Harmer, 
A.N.S. Lot 862, 14 with exuvia (reared). 
SWIFTWATER, Monroe County: 1928, F. R. 
Nevin, Lot 258, 1¢, 49. 

TTENNESSEE.—CADES COVE: June 13, 1940, 
T. H. Frison et al., 22 with exuviae (reared), 
1¢, nymphs. ELkKMonrtT: fork of Little Pigeon 
River, May 27, 1934, T. H. Frison, 1 nymph; 
June 12, 1935, H. H. Ross, 54, 592; Little 
River, June 12, 1938, T. H. Frison & T. H. 
Frison, Jr., 1¢; same except June 17, 11 
nymphs, 1 exuvia. GATLINBURG: Fighting 
Creek branch of Little Pigeon River, May 27, 
1934, T. H. Frison, 4¢, 32, nymphs, exuviae; 
Little Pigeon River, June 12, 1935, H. H. Ross, 
54, 12,192 with exuvia (reared) ; Le Conte 
Creek, June 13, 1938, T. H. Frison & T. H. 
Frison, Jr.. 4 nymphs, 1 exuvia; same except 
June 14, 14 with exuvia (reared); same 
except June 16, 26, 12, 3 nymphs; May 14, 
1939, Frison & Ross, 8 nymphs; same except 
Le Conte Creek, 32, nymphs; same except 
Fighting Creek Gap, May 15, 24, 12; June 
13, 1940, T. H. Frison et al., nymphs; same 
except Pigeon River, June 14, 24, 39, 5 
nymphs; June 14, 1940, T. H. Frison et al., 
1g and 192 with exuviae (reared), 12; 
same except June 16, 1¢@ with exuvia 
(reared) ; same except June 19, 1¢ and 19 
with exuviae (reared) ; same except June 20, 
19 with exuvia (reared); same except June 
25, 22 with exuviae (reared). MONTEAGLE: 
April 26, 1938, Ross & Burks, 2¢ (compared 
with paratype). GREAT SMOKY MOuNTAINS 
NATIONAL PARK: Greenbrier Cove, 2,400 feet 
elevation, July 19, 1939, A. C. Cole, 19; 
Chimneys Camp Grounds, July 13, 1939, A. C. 
Cole, 14. 

ViRGINIA.—Big Meadows, SHENANDOAH Na- 
TIONAL Park: April 20, 1938, Ross & Burks, 
5 nymphs. 

Isoperla patricia new species 

Mate. — Basic color light yellowish 
brown, with darker markings forming a 
distinct pattern on head and pronotum, 
fig. 87; posterior half of mesothorax and 
metathorax dark brown; in life, and some- 
times in fresh material, the abdomen is 
colored vermilion. Legs, antennae and 
anal cerci pale yellowish brown. No gill 
remnants. 

Head slightly wider through compound 
eyes than width of pronotum; lateral and 
median ocelli forming an approximately 

fa 

Nn OEE : 

BIAPaEACEE AND 

NorrH AMERICAN PLECOPTERA 313 

NYMPHAL 
MANDIBLES 

NYMPHAL LABIUM 

oe 
i; tee Diels 

Scieritlies a) 

@ SusceniTaL LATE 

ADULT HEAD 
AND PRONOT UM 

ij. (1 id Peshievd 

she OMINAL STERNITE 

AEDEAGUS / 

TERGITES 

ot ABDOMINAL SEGMENTS 

Fig. 87.—Isoperla patricia. 



314 Intinoris NaturAL History Survey BULLETIN 

equilateral triangle, distance between ocel- 
li about the same as each lateral ocellus 
is removed from compound eye. 

Pronotum approximately quadrangular, 
broader than long, a distinct pattern of 
raised rugosities on surface each side of 
pale, median, longitudinal stripe, with pos- 
terior end of stripe broader than anterior 
end, fig. 87. 

Legs with first and second tarsal seg- 
ments together shorter than third, first 
tarsal segment longer than second. 

Wings hyaline with costal margins pale 
yellowish, venation light brown. 

Abdomen, fig. 87, with tenth tergite 
not cleft but with a distinct, depressed, 
median, longitudinal trough almost free 
of stout setae and separating flanking 
patches of numerous short, stout setae; 
subanal lobes recurved upwards over tenth 
tergite and with prominent, slender, long, 
sharply pointed tips; aedeagus membran- 
ous with distinctive shape, fig. 87; ninth 
sternite produced much beyond tip of 
abdomen and rounded behind; eighth ster- 
nite with a prominent median lobe on 
posterior margin, fig. 87. 

Length to tip of wings 10 mm.; length 
to tip of abdomen 9 mm. 

FEMALE.—Head, thorax, basal abdom- 
inal segments and appendages in general 
similar to those of male but slightly larger 
in size. Important differences are as fol- 
lows: eighth abdominal sternite, fig. 87, 
with subgenital plate partly produced over 
ninth sternite and deeply notched in most 
specimens but occasionally only slightly 
indented. 

Holotype, male.—Spearfish, Spearfish River, 
S. D.: July 27, 1940, T. H. Frison & T. H. 
Frison, Jr. 

Allotype, female—Same data as for holo- 
type. 

Paratypes. — SourH DAkoTA. — SPEARFISH: 
Same data as for holotype, 454, 209. 

BriTIsH COLUMBIA.—VANCOUVER: 
1936, H. H. Ross, 19. 

CALIFORNIA.—Mono County, Convict Creek: 
July 3, 1938, H. J. Rayner, 29. 

COLORADO.—HARTZEL: July 22, 1938, H. H. 
& J. A. Ross, 19. Iota: June 22, 1934, ele- 
vation 7,450 feet, H. Pratt, 2¢. Eckert, 
Surface Creek: June 28, 1938, Lanham & 
Bauer, 292. Gransy, Colorado River: July 
24, 2938; FL EJ. AS Rosas 33° age 
GeorGE, South Platte River: July 22, 1938, 
H. H. & J. A. Ross, 19. 

IpAHO.—StT: ANTHONY: June 28, 1938, H. S. 
Telford, 19. 

MOonTANA.—Harrison: July 8, 1936, H. H. 
Ross, 12. Toston, Missouri River: June pel 

July 25, 
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1940, H. H. & J. A. Ross, 1526, 152. Noxon, 
Clark Fork River: June 23, 1940, H. H. & 
J. A. Ross, 12. 
OREGON. — FRENCHGLEN, Harney County, 

Blitzen River: July 11, 1935, S. G. Jewett,’ 
Jr., 1¢. Five miles south of UNION CREEK on 
Mill Creek: June 24, 1937, S. G. Jewett, Jr., 
1¢. Forr KLaMATH: June 26, 1937, S. G. 
Jewett, Jr, 36, 19. WuLLAMerTTe River: May 
26, 1938, C. Jensen, 16, 12. Near mouth of 
WILLIAMSON River, July 8, 1938, R. Dimick, 
MSY 

UraH.—OcpEN CANYON: June 21, 1937, O. 
E. Hardy, 12; June 23, 1938, Hardy & Stains, 
1¢. BLAcKsMITH ForK CANYON: June 20, 
1937, Harmston & Smith, 8¢, 69. Hunts- 
VILLE; June 23, 1938, Hardy & Stains, 19 ; 
June 27, 1937, G. F. Knowlton, 19. SuNseT: 
July 26, 1933, G. F. Knowlton, 12. PARADISE: 
June 14, 1938, Hardy & Stains, 14¢, 129. 
KaNnosH CANYON: May 27, 1939, Knowlton 
& Harmston, 1¢, 39. EpeEn: July 15, 1938, 
G. F. Knowlton, 12. UinTa: June 18, 1937, 
G. F. Knowlton, 26, 29. LocGAN CANYON: 
July 11,.1938, D. E. & A.D eilasdyeee 
SMITHFIELD: May 13, 1939, Knowlton & Harm- 
ston, 29. 
Wyominc. — BouLper, Tributary of Pine 

Branch: July 6, 1936, H. H. Ross, 34, 22. 
PINEDALE, Green River: July 6, 1936, H. H. 
Ross, 19. CENTENNIAL: July 2, 1938, D. J. 
& J. N. Knull, 19. 

NympH.—General color pale yellow- 
ish with darker areas on head, thorax and 
abdomen, as in figs. 88 and 89; speci- 
mens exhibit color variation from a light, 
fig. 88, to dark, fig. 89, phase; nymphal 
male in life sometimes shows reddish ab- 
dominal coloring as in adult. Antennae, 
legs and anal cerci mostly yellowish. 

Head with three ocelli forming an al- 
most equilateral triangle, lateral ocelli 
about as far apart as each is distant from 
inner edge of compound eye; no occipital 
ridge; basal segments of mouthparts not 
extending out from side of head. Labium, 
maxillae and mandibles as in fig. 87. 

Pronotum broader than _ long, 
markings as in figs. 88 and 89. 

Abdominal tergites with general back- 
ground yellowish and with dark longi- 
tudinal stripes as in figs. 88 and 89; some 
scattered, stout, short setae on abdominal 
tergites in addition to row on posterior 
margin of each tergite. Cerci long, many 
segmented, segments progressively longer 
from base to apex; a longitudinal row of 
long, fine setae on dorsal surface of apical 
segments in addition to smaller spinelike 
ones encircling apex of each segment. 

Approximately mature specimens with 
body lengths, exclusive of appendages, in 
males 11 mm. and in females 12 mm. 

with 

| 



September, 1942 

No thoracic, anal or submental gills. 

Nymphal and exuvial records: same data 
as for holotype, 22 nymphs, 13 exuviae. 

I am naming this species in honor of 
my daughter, Patricia Ann, who takes 
great delight in assisting with the collec- 
tion of stonefly adults and nymphs when- 
ever opportunity presents itself and who 

Fig. 88.—Nymph of Isoperla patricia, 
light form. 

helped with the collection of the nymph 
and adult specimens from Spearfish, S. D. 

This widely distributed western species 
is easily recognized in the female among 
species of Isoperla, because of its usually 
distinctly notched subgenital plate and the 
peculiar darkening of the posterior part 
of the mesothorax and metathorax. I[so- 
perla fulva Claassen (1937d) has some- 
what the same general color appearance, 
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but the subgenital plate of the female is 
quite different, and the subanal lobes of 
the male are much shorter and stouter. 

Fig. 89.—Nymph of Isoperla patricia, 
dark form. 

I. extensa Claassen (1937d) has a sub- 
genital plate suggestive of patricia, but in 
extensa this structure is broader at base 
and its general make-up is more similar 
to that of bilineata (Say). 

Although the adult was not actually 
reared from the nymph, the circumstances 
under which nymphs, exuviae and adults 
were taken at Spearfish, S$. D., on July 27, 
1940, have enabled me with certainty to 
associate immature and adult forms. The 
vermilion coloring of the abdomen of 
some adult males and indications of this 
coloring in some nymphal males are most 
unusual in this order of insects. 
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Isoperla transmarina (Newman) 

Chloroperla transmarina Newman (1838), 
p. #99). Original description, 9. 

Isoperla ventralis Banks (1908), p. 66). 
Original description, ¢, 2. New synonymy. 

Isoperla transmarina was synonymized 
by Hagen in 1861 as the same as bilineata 
(Say), but Ricker (1938) has clearly 
shown that it is not bilineata. Ricker’s 
drawings of the color pattern of the head 
and of the subgenital plate are so charac- 
teristic of ventralis that 1 have no hesi- 
tancy in placing ventralis as a synonym of 
transmarina. 

Newman’s original description is not 
clear as to sexes involved, but according 
to Ricker the typic specimen now in the 
British Museum is a female. “Inhabits 
Canada, etc.” and “Trenton Falls” indi- 
cate in the original description the source 
of the typic specimen, and the specimen 
considered as the type by Ricker is from 

| 

Fig. 90.—Nymph of Isoperla transmarina. 
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“North America.”” The statements re- 
garding locality of typic specimen fit the 
general northeastern range of the species 
described by Banks (19084) as ventralis 
and now synonymized as fransmarina. 

Isoperla ventralis was described from 
specimens collected at “Grand Lake, New- 
foundland,” and the typic series is now in 
the collection of the Museum of Compara- 
tive Zoology (No. 11,333). In the orig- 
inal description, reference is made to both 
males and females, but the typic series 

NyYMPHAL 

MAXILLA 

NyMPHAL LABIUM 

Fig. 91.—Isoperla transmarina. 

now contains only males. Evidently a 
similar situation existed when Claassen 
studied the types, because Needham & 
Claassen (1925) omit any reference to the 
female. 

Through the kindness of Dr. Nathan 
Banks, I was permitted to relax one of 
the typic males and study it closely in com- 
parison with reared specimens. It seems 
advisable to designate this particular speci- 
men as the lectotype and | so do. 

The rearing of adult males and females 
has enabled me to associate conclusively 
the heretofore undescribed nymph of this 
species, and the description of the nymph 
is therefore presented. 

NympuH.—General color yellowish with 
darker areas forming a conspicuous pat- 
tern on dorsum of head, thorax and ab- 
domen, fig. 90. Antennae, legs and anal 
cerci mostly yellowish. 

Head with three ocelli forming an al- 
most equilateral triangle, lateral ocelli 
about as far apart as each is distant from 
inner edge of compound eye; no occipital 
ridge; basal segments of mouthparts not 
extending out from sides of head. Labium 
and maxillae as in fig. 91. 

Pronotum much broader than long with 

= a 
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markings as in fig. 90, corners rounded. 

Abdominal tergites with alternating 
longitudinal stripes of yellow and brown, 
fig. 90. Cerci long, many segmented, seg- 
ments progressively longer from base to 
apex ; a longitudinal row of long, fine setae 
on apical segments in addition to smaller 
spinelike ones encircling apex of each seg- 
ment. 

Mature specimens with a body length, 
exclusive of appendages, up to 1+ mm. 

No gills present. 

Since this species has been previously re- 
corded only in the original descriptions already 
noted, I present the following records, which 
show it has a wide northeastern distribution in 
North America. 

MANITOBA.—CHURCHILL: July 5-9, 1936, H. 
E. McClure, 56, 32; July 23, 1936, H. E. 
McClure, 1¢. Swan River, Swan River: June 
5, 1936, H. E. McClure, 16, 22, 4 nymphs. 

MIcHIGAN.—BALDWIN, Pere Marquette Riy- 
er: May 28, 1939, Frison & Ross, 1¢ ; May 9, 
1940, Frison & Ross, 14, 52 with exuviae 
(reared) ; same except May 9-10, 6 ¢, 92 9, 
nymphs, exuviae; same except May 10, 1¢, 
12 with exuviae (reared). Boardman River, 
3 miles above ‘TRAVERSE CITY power dam: 
March 7, 1935, J. W. Leonard, nymphs and 
1 exuvia. GERMFASK, Manistique River: May 
11, 1940, Frison & Ross, 4 nymphs. GRAND 
‘TRAVERSE COUNTY, Boardman River: May 7, 
1935, J. W. Leonard, 6 ¢, 2 2. Honor, Platte 
River: May 27, 1939, Frison & Ross, 3¢, 49, 
2 nymphs with exuviae and 1¢ with exuvia 
(reared) ; May 10, 1940, Frison & Ross, 24, 
6 nymphs, 1 exuvia. LAKE County, Pine 
River: May 14, 1938, O. H. Clark, 19 ; May 
16, 1938, O. H. Clark, 22; Walker Bridge 
Camp, May 29, 1938, J. W. Leonard, 12, 29; 
May 30, 1938, O. H. Clark, 12; Walker 
Bridge Camp, at light, May 31, 1938, O. H. 
Clark, 36, 12; June 4, 1938, J. Blue, 12, 
Oe June li 1938 R. Love. £9: june 12; 
1938, J. Blue, 32. Luzerne, east branch of 
Big Creek: J. W. Leonard, 1 exuvia. May- 
FIELD, Boardman River: May 28, 1939, Frison 
& Ross, 19. Montrmorency County, Hunt 
Creek: April 14, 1939, J. W. Leonard, 2 
nymphs. Route 46 between Muskrcon and 
Kent City, tributary of Black Creek: May 
9, 1940, Frison & Ross, 14 with exuvia 
(reared), 5 nymphs. NAHMA JUNCTION, Stur- 
geon River: May 12, 1940, Frison & Ross, 
nymphs; same data except May 15, 22 with 
exuviae (reared) ; same data except May 17, 
1Q (reared); same data except May 20, 29 
with exuviae (reared). NirRvVANA, Sanborn 
Creek: May 10, 1940, Frison & Ross, 4 nymphs. 
OrtsEGO CoUNTY, west branch of Sturgeon Riv- 
er: March 15, 1935, J. W. Leonard, 3 nymphs. 
Peacock, Little Manistee River near town: 
May 10, 1940, Frison & Ross, 34, 22, nymphs, 
1 exuvia. Sturgeon River, west branch be- 
tween VANDERBILT and WOLVERINE: March 15, 
1935, J. W. Leonard, 1 nymph. ‘THompPsoNn, 
creek near town: May 12, 1940, Frison & 
Ross, 2 nymphs. 
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MINNESOTA. — WINONA County: May 20, 
1938, Page Nicholson, 12. 

ONTARIO.—ALGONQUIN PARK, Costello Lake, 
Ontario Fisheries Research Laboratory: June 
14, 1938, W. M. Sprules, 12. KeENoRA: June 
16, 1908, 19. 

WIsSCONSIN.—BOULDER JUNCTION: Trout Riv- 
er, July 3-4, 1933, Frison & Mohr, exuviae; 
Trout River, June 20, 1934, Frison & Mohr, 
4 exuviae; Trout River, April 8-9, 1937, 
Frison & Mohr, 1 nymph; May 6-17, 1937, 
Frison & Mohr, 5 nymphs; May 7-17, 1937, 
Frison & Mohr, 124, 159 (reared) ; May 20, 
1937, Frison & Mohr, 2 nymphs. SPOONER, 
Namakagon River: June 6, 1936, Frison & 
Ross, 2 exuviae. 

Isoperla fusca Needham & Claassen 

Tsoperla fusca Needham & Claassen (1925, 
p. 146). Original description, ¢, @. 

Specimens of this species, recorded only 
once (Neave 1929) since it was first de- 
scribed from specimens collected at Water- 
ton Lakes, Alberta, Canada, were found 

Fig. 92—Nymph of Isoperla fusca. 



y the writer in a small stream at Dun- 
raven Pass, Mount Washburn, Yellow- 
stone National Park, Wyo., Aug. 2, 1940. 
In addition to five male and two female 
adults, two nymphs and one exuvia were 
collected under such conditions that | am 
certain these immature forms belong with 
the adults. A nymph is shown in fig. 92. 

The adults agree very well with the 
original description and a dissection of the 
apical abdominal sternite of one male re- 
vealed the forked chitinous process of the 
aedeagus which is so characteristic of this 
species and was illustrated by Needham 
& Claassen. Several illustrations of im- 
portant structures of the male and female 
are presented to aid future recognition of 
this little known species, fig. 93. 
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Fig. 93.—Isoperla fusca. 
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Since the nymph has not been previous- 
ly recognized, a description and illustra- 
tion of it are presented here. 

Nympu. — General color brown with 
lighter areas as in fig. 92. Legs, antennae, 
anal cerci and ventral parts of body pale 
yellow. Short, stout, spinelike setae, in 
addition to longer hairs, present on body 
and particularly femora. Ocelli in same 
relative position as in adult. Basal seg- 
ments of mouthparts not extending notice- 
ably from the sides of the head. Labium, 
maxillae and mandibles as in fig. 93. 

Pronotum broader than long with a pale 
yellow longitudinal stripe in middle, fig. 
93. 

Abdominal tergites mostly dark brown, 
but a pale median longitudinal stripe is 
present, and a lateral flanking stripe on 
each side is slightly in evidence. 

Cerci long, many segmented, segments 
progressively longer from base to apex; 
small, stout, spinelike setae encircling apex 
of each segment, but with no evidence of 
long, fine setae on dorsal surface of apical 
segments as in some species. 

Approximately mature specimens with 
a body length of 10 mm. 

No thoracic, anal or submental gills. 
Nymphal specimens collected at same 

time and place as adults. 

Isoperla longiseta Banks 

Isoperla longiseta Banks (1906c, 
Original description, 9. 

pi3575, 

Tsoperla longiseta is a species apparently 
associated with the prairie and plain states 
mostly west of the Mississippi River and 
partially replaced in the Rocky Mountain 
and perhaps entirely in the West Coast 
states by mormona Banks. The collection 
of specimens of this species in Missouri by 
Dr. H. H. Ross in 1937 and the determi- 
nation as this species of material from 
Ames, Iowa, in 1935, indicated it might 
some day be found in western Illinois. 
This supposition was confirmed in 1939 
by the capture in extreme western Illinois, 
on the Mississippi River at Quincy, of a 
single female of this species. I am inclined 
to believe that the record. of longiseta from 
“Indiana” by Needham & Claassen 
(1925) was in error. 
The two typic females, No. 11,336, in 

the collection of the Museum of Compara- 
tive Zoology, have been studied and com- 
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pared with similar specimens in the IlIli- 
nois Natural History Survey collection. 
In many respects longiseta is closely re- 
lated to mormona. ‘Vhe only characters 
which I have been able to locate to sepa- 
rate these two species are as follows: (1) 
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Fig. 94.—Isoperla longiseta, drawn from 
‘Texas specimens. 
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in the male of /ongiseta the lobe on the 
posterior margin of the eighth abdominal 
sternite is rounded, figs. 94 and 95, and 
the subanal lobes at the tip of the abdomen 
are long and slender; whereas in the male 
of mormona the lobe is more distinctly 
truncated or square and the subanal lobes 
are shorter and somewhat stouter; (2) in 
the female of Jongiseta the subgenital 
plate, figs. 94 and 95, is much produced, 
rounded and strongly sclerotized, whereas 
in the female of mormona it is much less 
produced and more weakly sclerotized; 
(3) in longiseta, both sexes, the pronotum 
has dark brown embossings that are more 
or less strongly contrasting in color with 
the remainder of the pronotum, figs. 94 
and 95, whereas in mormona the entire 
area, except for the median yellowish 
stripe, 1s more uniformly suffused with 
brown. 

In the Illinois Natural History Survey 
collection is a series of males, females and 
exuviae from El] Paso, Tex., which I am 
identifying with some hesitation as longi- 
seta. All of the males of this series are 
brachypterous, fig. 96. Compared with 
longiseta specimens from I]linois and other 
states, fig. 95, these Texas specimens have 
the dark area on the dorsum of the head 
anterior to the ocelli more suffused, fig. 
94, and the modified subanal lobes appear 
shorter and stouter and in this respect 
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Fig. 95.—Isoperla longiseta, drawn from 
Mississippi River valley specimens. 
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Fig. 96.—Isoperla longiseta, adult male from 
Texas. 

more like mormona. Vhe other characters 
of these Texas specimens, and, particular- 
ly, the shape of the subgenital plate of the 
female, strongly support, however, their 
specific identity with longiseta. The Lli- 
nois Natural History Survey collection 
also contains a single male from “La Veta 
Pass, Colorado,” which apparently agrees 
with the Texas specimens in every way. 

The nymph of this Texas race, as I now 
consider it, of longiseta is typical of the 
Isoperla group or complex containing the 
species bilineata (Say). Fig. 94 shows the 
shape of the mandibles, maxillae and 
labium, and fig. 97 is a dorsal view of the 
nymph, all drawn from exuviae. The 
nymph of typical longiseta from other 
states has not been described or illustrated, 
and when found it should help clear up 
the status of these Texas specimens. 

Distributional records for longiseta based 
upon specimens in the Illinois Natural History 
Survey collection, or submitted for identifica- 
tion, are as follows. 
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ILLinois.—Quincy: June 8, 1939, Burks & 
Riegel, 19. 

CoLorApo.—LA VeTA Pass: July 21, 1938, 
D. J. & J. N. Knull, 14 (brachypterous). 

Iowa.—AmeEs: May 30, 1929, 148, 12 ; June 
1, 1929, 22; June 3, 1929, 3¢, 12; June 10, 
1931, P. A. Moore, 39. 

MINNEsoTA.—SrT. PAUL, University Farm at 
light: June 16, 1933, A. A. Granovsky, 1°. 

MIssOUR!I.— JEFFERSON City: May 29, 1937, 
H;:. H. Ross, 1.3:,-4. 2: 
MonTANA. — GLENDIVE, Yellowstone River: 

July 14, 1940, J. A. & H. H. Ross, 34, 79. 

mene 

Fig. 97.—Isoperla longiseta nymph, drawn 
from exuviae collected in Texas. 

LoHMAN, Milk River: July 13, 1940, J. A. 
& H. H. Ross, 22. Wotr Point, Missouri 
River: July 14, 1940, J. A. & H. H. Ross, 
26-995 

SouTH DAKoTA.—BROOKINGS: 12; June 6, 
1919, H. C. Severin, 1¢. BurraLo: June 19, 
1925, H. C. Severin, 1¢, 12. CHAMBERLAIN, 
Missouri River: June 19, 1940, J. A. & H. H. 
Ross, 64, 39. Grass Rope: June 24, 1931, 
H. C. Severin, 16, 19. NEWELL: June 19, 
1923, H. C. Severin, 1¢. SPRINGFIELD: June 
15, 1928, H. C. Severin, 19. YANKTON: June 
18, 1930, G. I. Gilbertson, 26, 49; June 
25, 1934, H. C. Severin, 29. 
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Texas.—E.L Paso: April 22, 1939, J. A. & 
H. H. Ross, 8¢ (brachypterous), 2“ 9, 3 
exuviae. 

WyomMinc. — Madison Junction, YELLOw- 
STONE NATIONAL PARK, Gibbons River: July 
8, 1936, H. H. Ross, 19. PINEDALE, Green 
River north of town: July 6, 1936, H. H. Ross, 
Nope PrON: June 20,1940; J: -AS & He A. 
Ross, 2¢, 19. 

Isoperla mormona Banks 

Isoperla mormona Banks (1920, p. 322). 
Original description, 9. 

Isoperla insipida Hoppe 
Original description, ¢, @. 

(19338) pis). 
New synonymy. 

This species is apparently closely re- 
lated to longiseta Banks, as mentioned in 
the discussion of that species. The type, 
a single female, No. 10,822, from ‘‘Vine- 
yard, Ut.,” in the collection of the Mu- 
seum of Comparative Zoology, has been 
studied and compared with specimens in 
the Illinois Natural History Survey col- 
lection. Also, through the kindness of 
Professor Trevor Kincaid of the Univer- 
sity of Washington, I have had the oppor- 
tunity of studying the holotype and allo- 
type of insipida, as well as most of the 
paratypic specimens. I find them all to 
be synonymous with mormona, which is 
apparently a Rocky Mountain and West 
Coast species, meeting with /Jongiseta in 
such states as Wyoming and Montana. 

Records for this little-known species con- 
tained in the collection of the Illinois Natural 
History Survey or identified for others are 
as follows. 

ARIZONA.—CocoNINO County, Oak Creek at 
Indian Garden: June 13, 1937, Leonora K. 
Gloyd, +¢, 39. 

MonTANA.—Toston, Missouri River: 
22, 1940, H. H. & J. A. Ross, 38, 79. 

OREGON.—BENTON County, Oak Creek: R. 
E. Rieder, 16, 19. CorvaAtuiis: April 18, 1939, 
S. E. Crumb, Jr., 1¢ ; April 21, 1938, W. M. 
W., 1¢. FRENCHGLEN, Harney County, Blitzen 
miver. july 7,°1935, SG. Jewett, Jr, 16, 
69; July 11, 1935, 94, 69; Aug. 2, 1935, 
19. Granger Station, near CorvaLiis: April, 
1938, N. A. Ramsdell, 66, 29. KLAMATH 
County, Crooked Creek: July 8, 1940, F. 
Glover, 86, 992. MALHEuR County, Trout 
reek: July -30, 1937, S. G. Jewett, Jr., 32, 
32. Moratia, Clackamas County, Molalla 
River: july’ 1, 1935,°S, G. Jewett, Jr.,-19. 
PENDLETON: June 5, 1934, R. E. Dimick, 19. 
SuTTLE LAKE, 3,435 feet elevation: Aug. 6, 
1935, H. A. Scullen, 19. 

UTAH.—AMERICAN Fork: July 6, 1939, G. 
F. Knowlton, 16, 29. ELsinore: July 22, 
1937, G. F. Knowlton, 44, 29. HEBER: July 
25, 1940, G. F. Knowlton, 19. Lent: July 
2, 1939, G. F. Knowlton, 49. LoGAN CANYON: 
May 17, 1933, G. F. Knowlton, 19. Mucrorp: 

June 
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July 2, 1941, Knowlton & Hardy, 12. Orton: 
July 5, D. J. & J. N. Knull, 19. Sunser: July 
26, 1933, G. F. Knowlton, 39. 

WyYoMING. — Boutper, tributary of Pine 
Branch River: July 6, 1936, H. H. Ross, 2 
MapbIsoN JUNCTION, Yellowstone National 
Park, Gibbons River: July 8, 1936, H. H. 
Ross, 1¢, 29. 

Since insipida is a synonym of mormona, 
the Washington and Oregon records associated 
with imsipida must now be referred to mor- 
mona. 

Isoperla dicala new species 

Matve.—General color creamy yellow 
with fuscous or brownish areas. General 
type of coloration similar to that of the 
Isoperla bilineata (Say) complex. Dorsum 
of head dominantly creamy yellow with- 
out a dark V-shaped area uniting lateral 
and median ocelli, a few small dusky or 
brownish spots adjacent to ocelli, fig. 98. 
Pronotum with margins and a wide, medi- 
an, longitudinal stripe creamy yellow; area 
each side of stripe with raised rugosities 
dusky or brownish, fig. 98. Mesonotum 
and metanotum mostly creamy yellow but 
each with a dusky or brownish spot on 
central posterior area, fig. 98. Abdomen 
entirely creamy yellow. Legs, except for 
brownish tarsi, essentially creamy yellow. 
Antennae with basal segments creamy yel- 
low and succeeding segments fuscous or 
brown. Anal cerci creamy yellow. 

Head slightly wider through compound 
eyes than width of pronotum; lateral ocelli 
farther distant from one another than 
each is distant from median ocellus, dis- 
tance between each lateral ocellus and 
inner margin of compound eye about one- 
half the distance between lateral ocelli. 

Pronotum approximately quadrangular, 
broader than long, a distinct pattern of 
raised rugosities on surface each side of 
yellow, median, longitudinal stripe, fig. 98. 

Legs with first and second tarsal seg- 
ments together much shorter than third, 
first tarsal segment longer than second. 

Wings mostly very pale or hyaline, with 
stigmal areas milky; veins mostly pale, 
but costal and some in middle area of wing 
brown. 

Abdomen, fig. 98, with tenth tergite not 
cleft; subanal lobes weakly developed and 
scarcely visible from above; ninth sternite, 
fig. 98, produced backwards so that apical 
tergites are not visible in ventral view, 
eighth sternite with a prominent long, 
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Fig. 98.—I/ soperla dicala. 

deeply recessed lobe in middle of posterior 
margin. 

Length to tip of wings 11 mm.; length 
to tip of abdomen 8 mm. 

FeEMALE.—Head, thorax and basal ab- 
dominal segments and appendages in gen- 
eral similar to those of male, but slightly 
larger in size. Important differences are 
as follows: eighth abdominal sternite, fig. 
98, triangularly produced over ninth ster- 
nite and with sides slightly curved inwards 
on each side just before extreme tip. 

Holotype, male.—Free Soil, Great Sable 
River, Mich.: reared from nymph, May 26, 
1939, T. H. Frison & H. H. Ross. 

Allotype, female—Same data as for holo- 
type. 

Paratypes.—MICHIGAN. — FREE Soir: Same 
data as for holotype, 146, 89. Osceola 
County, Pine River near LUTHER: June 27, 
1936, 29. LAKE County, Pine River: June 
3, 1938, R. P. Bohlard, 58, 29. 

Other specimens which I am identifying as 
this species but which I do not want to include 
as paratypes because of lack of nymphs from 
same general area are as follows. 

TENNESSEE.—SEVIERVILLE, at light: June 11, 
1938, T. H. Frison & T. H. Frison, Jr., 12, 
139. GaATLinBuRG: Little Pigeon River, June 
12, 1935, H. H. Ross, 19; at light, June 11, 
1938, T.. H. Frison & T. Hi Frisony jrjee sae 
June 14, 1940, T. H. Frison et al., 29. 

MissouRI.—GREER SPRINGS: June 7, 1937, H. 
H. Ross, 29. 

MINNESOTA.—PINE County, Snake River: 
May 26, 1939, P. H. Harden, 1¢. 

InDIANA.—Kwnox, Yellow River: May 24, 
1937, H. H. Ross, 1¢. 

Nympu. — General color of dorsum 
brown with small pale areas, fig. 99; 
venter, except for conspicuous, short, 
brown, spinelike setae on apical abdominal 
segments, creamy yellow. Legs, antennae 
and anal cerci dominantly pale yellow, 
with short, stout, spinelike setae on femora 
very numerous and conspicuous. Ocelli in 
same relative position as in adult. Basal 
segments of mouthparts not extending out 
from sides of head. Numerous conspicu- 
ous, short, stout, spinelike setae on dorsum, 
particularly prominent on back of head, 
anterior part of mesonotum and meta- 
notum and on abdominal tergites. Labi- 
um, maxillae and mandibles as in fig. 98. 

Pronotum broader than long, with 
markings as in fig. 99. 

Abdominal tergites dark with a series 
of pale spots which tend to set off a series 
of longitudinal dark and somewhat lighter — 
colored stripes, the median and two lateral 
stripes darkest, fig. 99. Cerci long, with 
many segments, progressively longer from 
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Fig. 99.—Nymph of Jsoperla dicala. 

base to apex, a longitudinal row of long, 
fine setae on dorsal surface of apical seg- 
ments in addition to smaller spinelike ones 
encircling apex of each segment. 

Approximately mature specimens with 
a body length of 10 mm. 

No thoracic, anal or submental gills. 

Nymphal records are as follows. 
MICHIGAN.—FREE Sort, Great Sable River: 

May 26, 1939, T. H. Frison & H. H. Ross, 
numerous nymphs. Rapip River, Rapid River: 
May 12, 1940, T. H. Frison & H. H. Ross, 4 
nymphs. BALDWIN, Pere Marquette River: 
May 9-10, 1940, T. H. Frison & H. H. Ross, 
8 nymphs. Peacock, Little Manistee River: 
May 10, 1940, T. H. Frison & H. H. Ross, 
15 nymphs. Irons, Little Manistee River: 
May 28, 1939, T. H. Frison & H. H. Ross, 
many nymphs. Honor, Platte River: May 27, 
1939, T. H. Frison & H. H. Ross, 1 exuvia. 
BRUNSWICK, Brooks Creek: May 29, 1939, T. 
H. Frison & H. H. Ross, 1 exuvia. CRAWFORD 
County, near branch of Au Sable River: May 
18, 1936, J. N. Leonard, 1 nymph. 

Minnesota.—ELy, 12 miles southeast, Ka- 
wishiwi River: June 21, 1939, R. H. Daggy, 
1 nymph. 

New Brunswick. — PENopsquis: Aug. 20, 
1939, W.-H. Vrison. & T. He Frisoa; Jr, 1 
exuvia. 
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This species, on the basis of habitus, 
belongs in the Jsoperla group or complex 
containing bilineata. ‘The long, deeply 
recessed lobe in the middle of the pos- 
terior margin of the eighth abdominal 
sternite in the male easily separates it from 
bilineata, as does also the lack of a V- 
shaped line connecting ocelli on the head. 
‘The nymph is very dark, with numerous 
conspicuous, short, stout setae; in this re- 
spect reminding one of minuta (Banks), 
but the head pattern is quite different, 
and maxillae have two large teeth at apex 
instead of one. 

Adults were observed at Free Soil, 
Mich., to be emerging during the day- 
time from nymphs clinging to logs on the 
sides of the river bank. “This habit of 
emerging during the day has been noted in 
the case of another species, decepta Frison, 
in Illinois. 

Isoperla orata new species 

FEeMALE.—General color creamy yel- 
low with fuscous or brown markings. 
General type of coloration similar to that 
of the Isoperla bilineata (Say) complex. 
Dorsum of head, fig. 100, mostly creamy 
yellow; compound eyes and area immedi- 
ately surrounding ocelli black ; lateral ocel- 
li connected with median ocellus by short, 
dark stripes which connect with a large, 
solid, transverse, graduate, dark patch ad- 
jacent to median ocellus. Pronotum most- 
ly creamy yellow except for fuscous or 
brownish area associated with raised ru- 
gosities, fig. 100. Mesonotum and meta- 
notum mostly creamy yellow with some 
fuscous or brownish areas. Abdomen es- 
sentially creamy yellow with slight traces 
of fuscous longitudinal stripe on tergites. 
Antennae, legs and anal cerci practically 
concolorous with body. 

Head wider through compound eyes 
than pronotum; ocelli forming an almost 
equilateral triangle, lateral ocelli some- 
what farther apart than each is distant 
from inner margin of compound eye. 

Pronotum broader than long, approxi- 
mately quadrangular in shape, a distinct 
pattern of raised rugosities on disk each 
side of median pale-colored stripe. 

Legs with first and second tarsal seg- 
ments together much shorter than third, 
first tarsal segment longer than second. 

Wings very pale or hyaline with stigmal 
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areas milky; veins pale and almost con- 

colorous with connecting membrane. 

Abdomen, fig. 100, with no distinctive 

features except for shape of subgenital 
plate on posterior margin of eighth ster- 

nite; subgenital plate extends somewhat 

over ninth sternite, is broadly rounded on 

posterior margin, slightly indented at tip, 

and with a concave, transverse valley at 
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Fig. 100.—Isoperla orata. 
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its base; subgenital plate, as viewed from 
side, tends to extend away from abdomen 
much as in fruncata Frison, 

Length to tip of wings 11 mm.; length 
to tip of abdomen 7 mm. 
Mace.—Head, thorax and basal ab- 

dominal segments in general similar to 
those of female, but slightly smaller in 
size. Important differences or structures 
are as follows: tenth tergite not cleft, fig. 
100, subanal lobes weakly developed and 
but slightly visible from above; ninth 
sternite, fig. 100, produced backwards so 
that apical tergites are not visible in 
ventral view; eighth sternite with a shal- 
lowly recessed but distinct lobe in middle 
of posterior margin. 

Holotype, female. — Gatlinburg, Le Conte 
Creek, Tenn.: reared from nymph, May 14, 
1939, T. H. Frison & H. H. Ross. 

Allotype, male.—Same data as for holo- 
type. 

Paratypes.— TENNESSEE.— GATLINBURG: Same 
data as for holotype, 59; same data as for 
holotype except not reared, 54, 189; June 
14, 1940, T. H. Frison et al., 19, reared from 
nymph; same data except not reared, 169 ; 
fork of Little Pigeon River, May 27, 1934, T. 
H. Frison, 1¢, 42; Fighting Creek Gap, 
May 15, 1939, T. H. Frison & H. H. Ross, 14, 
29. ELKMontT, June 13, 1940, T. H. Frison 
et al., 12. 

New York.—Keene, tributary of Sable Riv- 
er: June 20, 1941, T. H. Frison & H. HL 
Ross, 34, 49. Euspa Mitts, Adirondack Park: 
June 20, 1941, T. H. Frison & H. H. Ross, 
16, 19. HawkiINsviL_e, Black River: June 
19, 1941, T. H. Frison & H. H. Ross. 

New HampsuirE. — BENTON, Witcherville 
Brook: June 21, 1941, T. H. Frison & H. H. 
Ross, 124, 3@. 

NortrH CaROLINA.—SMOKEMONT, Oconaluftee 
River: May 28, 1934, T. H. Frison. 

PENNSYLVANIA.—SWIFTWATER, Monroe Coun- 
ty: 1928, F. R. Nevin, 29 (A.N.S.). 
VERMONT. — TopsHAM, Waits River: June 

21, 1941, T. H. Frison & H. H. Ross, 3¢. 

Nympu.—General color yellow with 
dark markings on dorsum of head, thorax 
and abdomen, fig. 101. Legs, antennae 
and anal cerci dominantly pale yellow. 
Short, stout, spinelike setae, in addition 
to longer hairs, present on body and legs 
but bases not conspicuous as in such spe- 
cies as decepta Frison and dicala Frison, 
the latter described in this paper. Ocelli 
in same relative position as in adult. Basal 
segments of mouthparts not extending out 
from sides of head. Labium, maxillae and 
mandibles as in fig. 100. 

Pronotum broader than long with dark 
markings on disk, as in fig. 101. 

Longitudinal dark stripes on abdominal 
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tergites tend to be connected on hind mar- 
gin of segments by narrow transverse 
line which gives tergites somewhat the 
appearance of having cell-like light spots 
each side of median, longitudinal stripe. 

Cerci long, many segments, progressive- 
ly longer from base to apex, a longitudinal 
row of long, fine setae on dorsal surface of 
apical segments in addition to smaller, 
stout, spinelike ones encircling apex of 
each segment. 

Approximately mature specimens with 
a body length of 8 mm. 

No thoracic, anal or submental gills. 

Nymphal records are as follows. 
‘TENNESSEE.—GATLINBURG, Le Conte Creek: 

May 14, 1939, T. H. Frison & H. H. Ross, 2 
nymphs, numerous exuviae. West of OZONE: 

Fig. 101—Nymph of Jsoperla orata. 
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May 15, 1939, T. H. Frison & H. H. Ross, 
4 exuviae. ELKMonT, Little River: May 14, 
1939, T. H. Frison & H. H. Ross, 9 exuviae. 

NorTH CAROLINA.—SMOKEMONT, Oconaluftee 
River: May 28, 1934, 10 nymphs. 

This is another species belonging to the 
group or complex of Jsoperla species con- 
taining bilineata (Say). The shape of the 
dark area connecting the lateral and medi- 
an ocelli is very suggestive of truncata 
Frison, but the color pattern of the nymph 
and the much broader subgenital plate of 
the adult female indicate it is a distinct 
species. hat the two species may occur 
in the same territory, at least in northern 
states, is shown by the collection of adult 
females of both truncata and this new spe- 
cies at Hawkinsville, Black River, N. Y.., 
June 19, 1941 (T. H. Frison & H. H. 
Ross). Apparently truncata is most abun- 
dant in the north central states region 
and this new species in mountainous areas 
of the eastern states. 

Isoperla similis (Hagen) 

Perla similis Hagen (1861, p. 26). Original 
description, @. 

This species was originally described 
from the female and recorded from ‘‘Penn- 
sylvania and Maryland.” A single female 
typic specimen from “Pennsylvania— 
Uhler—1858” is in the collection of the 
Museum of Comparative Zoology (Type 
No. 250) and has been compared with 
reared material in the Illinois Natural 
History Survey collection. Needham & 
Claassen (1925) gave additional distribu- 
tional records from New Hampshire and 
New York and described the previously 
unknown male, but did not figure any of 
the important structural features of the 
adults. 

Claassen (1931) gave a brief verbal 
description of the nymph based upon a 
male nymphal skin from which the adult 
was reared. Evidently this nymphal skin 
did not show the distinctive color pattern 
of the nymph, which is somewhat sug- 
gestive of Diploperla hastata (Banks) ; at 
least it was not noted. The pale, longi- 
tudinal stripe down the middle of the 
otherwise brownish abdominal tergites, 
coupled with the color pattern of the head, 
helps to recognize this species, fig. 102. 
The maxillae, mandibles and labium of 
the nymph are as in fig. 103. 

To aid with the future identification 
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Fig. 102—Nymph of Jsoperla similis. 

of the adults of this species, I present 
illustrations of the terminal abdominal 
sternites of the male showing lobe on 
posterior margin of eighth sternite, fig. 
103, the terminal abdominal sternites of 
the female showing shape of subgenital 
plate (eighth sternite), fig. 103, and the 
color pattern of the dorsum of the head 
and pronotum, fig. 103. 

Additional distributional records based up- 
on Illinois Natural History Survey collections 
and material submitted for identification are 
as follows. 

CONNECTICUT. — WATERBURY, Bristol Park: 
March 24, 1937, H. H. Ross, 8 nymphs. 

New HaAmpsuire.— NELson, Silver Lake 
Stream: Aug., 1930, C. N. Hardy, 2 nymphs. 

New York.—RinGwoop: April 30, 1937, Lot 
770, 1 nymph. 

NorTH CAROLINA. — BLowinG Rock, near 
Grandfather Mountain, west of town: March 
23, 1940, Frison, Mohr & Hawkins, 7 nymphs. 
NEWFOUND GAP: 3,560 feet altitude, May 28, 
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1934, T. H. Frison, 14, 1 nymph; Little 
Pigeon River, June 13, 1935, H. H. Ross, 14. 

PENNSYLVANIA.—SWIFTWATER, Monroe Coun- 
ty: 1928, F. R. Nevin, Lot 258, 19. 

TENNESSEE.—GATLINBURG: Le Conte Creek, 
May 14, 1939, Frison & Ross, 9 exuviae; 
March 24, 1940, Frison, Mohr & Hawkins, 1 
nymph; June 13, 1940, T. H. Frison et al., 
44, 32; Le Conte Creek, June 14, 1940, T. 
H. Frison et al., exuviae. NEWFOUND GaApP, 
Little Pigeon River: 
Ross, 12 

Bee 14, 1939, Frison & 
(reared), $4, 
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exuviae. GREAT SMOKY MOouNTAINS NATION- 
AL Park, Greenbrier Cove: March 18, 1939, 
A. C. Cole, 1¢. 

VIRGINIA.—ELKTON, Elk River: Jan. 1, 1939, 
Frison & Burks, 1 nymph. FALits CHURCH: 
4-22 (collection of N. Banks), 12. GREAT 
FaLts: Potomac River, March 26, 1938, B. 
D. Burks, 1¢ ; Potomac River, April 3, 1938, 
B. D. Burks, 19, 2 exuviae; April 10, 1938, 
B. D. Burks, 2 exuviae. Lyp1a: April 20, 1938, 
Ross & Burks, 2¢, 1 exuvia. SHENANDOAH Na- 
TIONAL Park, Big Meadows: April 20, 1938, 
Ross & Burks, nymphs; April 30, 1940, T. H. 
Frison et al., 6 with exuvia (reared). Sky- 
line Drive, south of Front Roya: March 17, 
1940, T. H. Frison et al., 2 nymphs. STAND- 
ARDSVILLE: March 21, 1940, Frison, Mohr & 
Hawkins, 2 nymphs. 

Isoperla namata new species 

Matve.—General color in life bright 
yellow with dusky or fuscous areas. Dor- 
sum of head yellow with dark or dusky 
markings as follows: a V-shaped mark 
connecting median and lateral ocelli, por- 
tion of head anterior to median ocellus 
and several patches on posterior margin 
of head behind eyes, fig. 104. Pronotum 
with a broad, median, longitudinal, yel- 
low stripe somewhat constricted in the 
middle, and with fuscous raised rugosities 
each side of stripe, fig. 104. Mesonotum 
and metanotum with medial and posterior 
portions yellow and remainder of dorsum 
and most of sides dark brown or fuscous. 
Abdomen on dorsum with a narrow, dark, 
median, longitudinal stripe and a broader, 
dark, longitudinal stripe on each lateral 
margin extending to about the ninth ter- 
gite, the ninth and tenth tergites mostly 
yellow. Legs with trochanters, coxae and 
tips of femora yellow, tibiae and most of 
femora dark or fuscous. Antennae and 
anal cerci with all segments black. In 
specimens which have been preserved in 
fluid, the bright yellow color tends to be- 
come cream colored and the fuscous or 
dark areas tend to become dark brown. 

Head slightly wider through compound 
eyes than width of pronotum; lateral ocelli 
farther distant from one another than each 
is distant from median ocellus; distance 
between compound eye and lateral ocellus 
about the same as between lateral ocellus 
and median ocellus. 

Pronotum approximately quadrangular, 
broader than long, a distinct pattern of 
raised rugosities on surface each side of 
yellow, median, longitudinal stripe, fig. 
104, 
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Abdomen, fig. 104, with tenth tergite 
not cleft; subanal lobes weakly developed 
into short finger-like processes; ninth ster- 
nite, fig. 104, produced backwards so that 
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apical tergites are not visible in ventral 
view, eighth sternite with a prominent 
rounded lobe in middle of posterior mar- 
gin. 

Legs with first and second tarsal seg- 
ments together shorter than third; first 
tarsal segment slightly longer than second. 

Wings slightly suffused with brown; 
veins uniformly dark brown. 

Length to tip of wings 11 mm.; length 
to tip of abdomen 8 mm. 

FremMALE.—Head, thorax and basal ab- 
dominal segments and appendages in gen- 
eral similar to those of male but slightly 
larger in size. Important differences are 
as follows: eighth abdominal sternite, fig. 
104, with subgenital plate slightly pro- 
duced over ninth sternite and rounded. 

Holotype, male. — Silva, Wayne County, 
Mo.: reared April 8, 1938, from nymph col- 
lected April 7, 1938, T. H. Frison & Carl O. 
Mohr. 

Allotype, female—Same data as for holo- 
type. 

Paratypes.—Miussouri.—SILVA: Same data as 
for holotype, 114, 149. Same data as for 
holotype except date (all 1938): April 7,19; 
April 12, 29; April 16,14, 49. Zton, Madi- 
son County: reared April 15, 14, 29; April 
18,14, 22; April 20,14; April 21,12,19; 
April 22, 19; April 24, 19; all collected as 
nymphs, April 7, 1938, by T. H. Frison & Carl 
O. Mohr, and reared. 

INDIANA.—McCormick’s CREEK STATE PARK: 
April 16, 1938, 26, 19; April 23, 1938, 12 - 
all reared from nymphs collected April 16 
by T. H. Frison. 

NympH. — General color pale yellow 
with fuscous areas on head, thorax and 
abdomen, as in fig. 105. Legs, antennae 
and anal cerci pale yellow. Head with 
ocelli forming an almost equilateral tri- 
angle; basal segments of mouthparts not 
conspicuously extending out from sides of 
head. Labium, mandibles and maxillae 
as in fig. 104. 

Pronotum broader than long with mark- 
ings as in fig. 105. 

Abdominal tergites having general back- 
ground creamy yellow with fine, longitudi- 
nal, dark stripes, one in middle and one 
on each side, a series of prominent, small, 
dark spots associated with dark stripes, fig. 
105; some scattered, stout, short, pale 
setae on tergites in addition to row on 
posterior margin of each segment. Cerci 
long, many segmented, segments progres- 
sively longer from base to apex; a longi- 
tudinal row of long, fine setae on dorsal 
surface of apical segments in addition to 
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smaller spinelike ones encircling apex of 
each segment. 

Approximately mature specimens with 
body length of 9 mm. 

No thoracic, anal or submental gills. 

Nymphal records are as follows. 
InpIANA.—McCorMIck’s CREEK STATE PARK: 

April 16, 1938, T. H. Frison, 6 nymphs. 
Missouri.—SiLvA, Wayne County: April, 

7, 1938, T. H. Frison & C. O. Mohr, 17 
nymphs; March 27, 1937, T. H. Frison, 3 
nymphs, 

The general shape of the subgenital 
plate of the female, the lobe on eighth 
sternite of male and subanal lobes of male, 
as well as general pattern of fuscous mark- 
ings on dorsum of adult, approach very 
closely those of signata (Banks). ‘That 
the species here described as new is not 
signata is definitely proved by the marked 
differences in color patterns of the 
nymphs; in fact, it was the distinctiveness 
of the nymphal color pattern observed in 
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Fig. 105—Nymph of Jsoperla namata. 
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1937 which led to additional collections 
of nymphs in 1938 and the rearing of the 
adults. The adults of signata are much 
larger than those of this new species and 
the body integument is heavily suffused 
with brown, whereas in this new species 
the body integument is very pale colored. 
The apical segments of the anal cerci in 
the adults of signata are much longer than 
comparable segments of this new species. 

Isoperla slossonae (Banks) 

Perla slossonae Banks (1911, p. 335). Orig- 
inal description, 6, 9. 

Clioperla annecta Needham & Claassen 
(1925, p. 140). Original description, 9. New 
synonymy. 

Studies of the single female type of 
slossonae in the collection of the Museum 

NyMPHAL 

MAXILLA 

NymMPHAL LABIUM 

Fig. 106.—IJsoperla slossonae. 

of Comparative Zoology (Type No. 11,- 
327), and the typic female series of an- 
necta, in the collection of Cornell Uni- 
versity, have revealed that these specimens 
are of the same species and hence the more 
recent name of annecta falls in synonymy. 
For the sake of exactness in record, it may 
be stated that the type of slossonae is some- 
what darker in coloration than the typic 
series of annecta and most specimens in 
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the Illinois Natural History Survey col- 
lection, but such a difference in degree 
of coloring often occurs in stonefly species. 

The original description of slossonae 
mentions both the male and female, but 
only a single female type is now in the 
collection at Cambridge. The original de- 
scription of annecta is based upon females 
only, collected in New York and Quebec. 

Since neither Banks (1911) or Need- 
ham & Claassen (1925) have figured the 
male or described certain important char- 
acters useful in identifying it, I present 
the following brief description of certain 
structures. 

Mate.—Agrees in general with de- 
scription of annecta as given for female 
by Needham & Claassen (1925). Im- 
portant structural differences are as fol- 
lows: Subanal lobes developed into prom- 
inent sturdy hooks; ninth abdominal ster- 
nite much produced, fig. 106; eighth ab- 
dominal sternite with a broad, shallow 
lobe on posterior margin, fig. 106. Very 
suggestive of and closely related to pinta 
Frison (1937). 

As a result of field work in several 
states, which enabled me to rear males 
and females from nymphs, I am now able 
to present the following description of the 
nymph. 

NympuH.—General color pale yellow- 
ish, with darker areas on dorsum of head, 
thorax and abdomen, as in fig. 107. An- 
tennae, legs and anal cerci mostly yellow- 
ish, with dark bands at apex of femur and 
base of tibia especially prominent. 

Head with three ocelli forming an al- 
most equilateral triangle, each lateral ocel- 
lus about as far apart as each is distant 
from inner edge of compound eye; no 
occipital ridge; basal segments of mouth- 
parts but slightly extending out from sides 
of head. Labium and maxillae as in fig. 
106. 

Pronotum much broader than long, 
with markings as in fig. 107, corners very 
much rounded. 

Abdominal tergites with a general dark 
brown to black background, with rows of 
light spots, fig. 107, posterior margin of 
tenth or last tergite yellowish. Cerci long, 
many segmented, segments progressively 
longer from base to apex; a longitudinal 
row of long, fine setae on apical segments 
in addition to smaller, spinelike ones en- 
circling apex of each segment. 
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Fig. 107—Nymph of Isoperla slossonae. 

Mature specimens with body length, ex- 
clusive of appendages, up to 14 mm. 

No gills present. 

New records for this species based upon 
specimens submitted for identification and IIli- 
nois Natural History Survey collecting are as 
follows. 

Matne.—Dousie ‘Tor Mountain, Sourdna- 
hunk River: Aug. 27, 1939, T. H. Frison & 
T. H. Frison, Jr., 2 exuviae. 

MICHIGAN.—BALDWIN, Pere Marquette Riv- 
er: May 28, 1939, Frison & Ross, 29, 2 exu- 
ivae; May 9-10, 1940, Frison & Ross, 36, 
92, 1 nymph, exuviae, 29 with exuviae 
(reared). CRAWrForp County, Au Sable River: 
Feb. 23, 1936, J. W. Leonard, 1 nymph. Near 
Lovetts: March 23, 1936, J. W. Leonard, 10 
nymphs. Fire LAKe, near Canada Creek: Oct., 
1935, 5 nymphs. GRranp TRAvERSE CouNTY, 
Boardman River, 3 miles above Traverse City 
Power Company dam, T. 26N., R. 9W., Sec. 
18: May 7, 1935, J. W. Leonard, 86, 69. 
GRAYLING, Manistee River: May 22, 1936, 
Frison & Ross, 59. Honor, Platte River: May 
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27, 1939, Frison & Ross, 4 exuviae; May 10, 
1940, Frison & Ross, ¢ 4, 62, 2 nymphs, 6 
exuviae. KLACKING CREEK, northwest branch: 
Oct. 14, 1935, 5 nymphs. LAKE County: middle 
branch of Pere Marquette River, south of 
Nirvana, Nov. 5, 1936, J. W. Leonard, 4 
nymphs; Pine River, Walker Bridge Camp, 
May 29, 1938, J. W. Leonard, 19 ; Pine River, 
Walker Bridge Camp, May 30, 1938, O. H. 
Clark, 1¢. Lewiston, Hunt Creek: Oct. 28, 
1935, 7 nymphs. Lovetits, Au Sable River: 
May 22, 1936, Frison & Ross, 44, 29, 2 exu- 
viae. Near Love.ts, north branch of Au Sable 
River: May 24, 1936, J. W. Leonard, 29. 
OscopA County, Perry Creek: Oct. 29, 1936, 
J. W. Leonard, 2 nymphs. Peacock, Little 
Manistee River: Oct., 1935, 4 nymphs; Oct. 
24, 1935, 2 nymphs; May 10, 1940, Frison & 
Ross, 22, 2 nymphs, exuviae. Rose Cliry, 
Houghton Creek: Oct. 15, 1936, 6 nymphs. 
WOLVERINE, Maple River: Sept. and Oct., 
1935, 2 nymphs. 

MINNESOTA. — BLOOMINGTON, 
Creek: March 31, 1935, L. L. Smith, 10 
nymphs; April 5, 1935, L. L. Smith, 19; 
exuvia; April 9, 1935, L. L. Smith, 29 
(reared); April 10, 1935, L. L. Smith, 14 
and 19 (reared) ; April 13, 1935, L. L. Smith, 
2Q (reared); April 14, 1935, L. L. Smith, 
16, 3 nymphs. Coon Creek: April 20, 1935, 
H. B. Welshonse, 1 nymph. HENNEPIN CoUN- 
Ty: Nine Mile Creek, May 5, 1933, C. E. 
Mickel, 12 ; May 2, 1936, C. E. Mickel, 29 ; 
May 1, 1937, R. du Toit, 1¢, 19; May 1, 
1937, H. S. Telford, 19 ; May 3, 1937, M. T. 
Jen, 12. 

New HaAmpsuire. — Glen House, Mount 
WASHINGTON: June 22, 1941, T. H. Frison & 
H. H. Ross, 1 2 (compared with type of 
slossonae in M.C.Z.). 

Nova ScoTiA.—SPRINGHILL JUNCTION: Aug. 
21, 1939, T. H. Frison & T. H. Frison, Jr., 
1 exuvia. 

WISCONSIN.—BOULDER JUNCTION: April 9, 
1937, Frison & Mohr, 12 nymph; April 29, 
1937, Frison & Mohr, 1¢ (reared) ; May 10, 
1937, Frison & Mohr, 1Q (reared). 

Nine Mile 

Isoperla marlynia Needham & Claassen 

Isoperla marlynia Needham & Claassen 
(1925, p. 148). Original description, ¢, @. 

Chloroperla montana Banks (1898, p. 199). 
In part, ¢ paratypic specimen. 

Isoperla clio Needham & Claassen (1925, 
p. 139). In part, misidentification. 

TIsoperla clio Claassen (1931, p. 69). Erro- 
neous nymphal association. 

Isoperla clio Frison (1935a, p. 439). Nymph. 

Numerous rearings of North American 
species of Isoperla have revealed consider- 
able confusion in identification of species 
under the specific names of clio (New- 
man), marlynia Needham & Claassen and 
confusa Frison. In the first place, there 
is very great uncertainty in regard to 
which North American species the name 
clio applies. Until this uncertainty is 
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definitely eliminated by a restudy of the 
typic specimens, and they are carefully 
compared with all North American spe- 
cies of Isoperla likely to be the true clio, 
the use of this specific name means con- 
tinual confusion. I plan to follow the 
course, therefore, of not using the name 
clio for the time being. Ricker’s recent 
comments regarding the typic specimens 
of clio do not clear up the points at issue; 
the specimens he accepts as types in the 
British Museum are stated to be from 
“Canada,” whereas, the original descrip- 
tion is based upon material which “in- 
habits Georgia.’ Newman’s clio may 
prove to be marlynia, confusa or some 
other species. 

Through the kindness of Dr. Henry 
Dietrich of Cornell University, I have had 
the privilege of studying all material de- 
termined by Needham & Claassen, or 
Claassen, as clio and also the typic series 
of marlynia. I find that some of the adults 
recorded as clio belong to the species which 
I have reared and described as confusa 
(1935a), and some are identical with 
marlynia, as follows: 2 male and 1 female 
adults from “Raleigh, N. C., March 22, 
1907,” are confusa, and 1 female adult 
from “Elkhart, Ind., June 18, 1902,” and 
the nymph from “Elkhart, Ind., April,” 
figured by Claassen (1931) are marlynia. 

In the Museum of Comparative Zo- 
ology there are two specimens belonging 
to the typic series, No. 11,339, of Chloro- 
perla (= Isoperla) montana Banks. One 
of these specimens, from ‘Mt. Wash’n,”’ 
I relaxed and placed in alcohol when I 
studied it in 1939; Dr. Nathan Banks 
has recently informed me that it has been 
marked ‘“‘type.” ‘The second specimen, 
from “‘Franconia, N. H.,” is a pinned 
specimen of another species and has been 
marked as “paratype.” This paratypic 
specimen, which I studied in 1941, proves 
to be of the same species as marlynia but 
montana does not fall in synonymy be- 
cause the “type” specimen is another spe- 
cies of Isoperla for which the name mon- 
tana is available. The original description 
of montana does not refer to a “type” and 
a ‘“‘paratype,” but the specimens are now 
so marked by Dr. Banks. It is fortunate 
from a nomenclatorial standpoint that the 
“type” specimen is the “Mt. Wash’n” 
specimen now in alcohol. Specimens of 
Isoperla montana considered by Needham 
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& Claassen (1925) are, at least in part, 
of the same species as the specimen now in 
alcohol and labeled as “type.” J. montana 
has a much lighter colored head pattern 
than marlynia. 

The rearing of numerous specimens of 
adults of marlynia from nymphs collected 
in Indiana and Michigan has revealed 
that the nymph described by Claassen 
(1931) as clio is in reality marlynia. As 
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Fig. 108.—IJsoperla marlynia. 
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already stated, I feel that until the true 
identity of clio is definitely established 
the name clio should not be used. My 
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Fig. 109—Nymph of Isoperla bilineata, 
dark phase. 

1935a listing of certain nymphs from IIli- 
nois as clio followed Claassen, and there- 
fore these records should now be associated 
with the name marlynia. 

As an aid to the recognition of mar- 
lynia, | am presenting new illustrations, 
fig. 108, of the adults secured by the rear- 
ing of nymphs, and also illustrations of 
the mouthparts of nymphs, fig. 108, and 
total dorsal views of three nymphs, frontis- 
piece. 

The three nymphs exhibit variations in 
color patterns displayed by nymphs col- 
lected at the same time and place and 
which, based upon reared adult material, 
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are unquestionably of the same species. 
These nymphs should serve as a warning 
in placing too great reliance on color pat- 
terns alone when making specific deter- 
minations of IJsoperla nymphs. The gen- 
eral color patterns in this genus are a good 
guide to species, but consideration must 
be given to variation in the extension or 
diminishment of markings. The light 
nymphal form of bilineata (Say) was 
figured in my 1935a paper, and this seems 
an opportune time to present an illustra- 
tion of a dark phase of the same species, 
fig. 109, 

Isoperla marlynia has not been recorded 
since its original description. In addition to 
the records previously listed under clio which 
should be associated with this name, and 
which are specifically mentioned in a _pre- 
ceding paragraph, I can now add the follow- 
ing records, 

ILLINOIs.—RockKFoRD, Rock River: April 3, 
1928, Frison & Ross, 1¢ nymph. Rock ISLAND, 
Rock River: April 2, 1928, Frison & Ross, 
12 nymph; April 27, 1932, Frison & Mohr, 
1 exuvia. (Listed by Frison 1935a as clio.) 

INDIANA.—RoceErs, White River: March 14, 
1936, Frison & Ross, 7 nymphs; April 16, 
1936, Ross & Mohr, 1 exuvia; April 19, 1936, 
Ross & Mohr, 1Q with exuvia (reared) ; 
April 24, 1936, Frison & Mohr, 192; April, 
1940, Mohr & Burks, 1 exuvia; April 10, 1940, 
Mohr & Burks, 1 nymph, 22 with exuviae 
(reared) ; April 20, 1940, Mohr & Burks, 1¢ 
with exuvia (reared); April 21, 1940, Mohr 
& Burks, 1¢ (reared). 

MANITOBA.—CHURCHILL: 
E. McClure (19CH73), 1¢. 

MIcHIGAN. — NAHMA JUNCTION, Sturgeon 
River: May 12, 1940, Frison & Ross, 9 
nymphs; same except May 14, 2g and 29 
with exuviae (reared) ; same except May 15, 
76 and 9Q with exuviae (reared); same 
except May 16, 1g and 19 with exuviae 
(reared) ; same except May 17, 42 with exu- 
viae, 14 (reared) ; same except May 20, 26 
and 4Q with exuviae (reared). Ontonagon 
County, between SiILveR City and ONTONAGON, 
shore of Lake Superior: May 15, 1935, J. W. 
Leonard, 19. RApip River: May 12, 1940, 
Frison & Ross, 1 nymph. 

VIRGINIA.—REMINGTON, Rappahannock Riv- 
er: March 21, 1940, Frison, Mohr & Hawkins, 
3 nymphs; same except April 2, 292 with 
exuviae (reared); same except April 3, 19 
(reared). 

WISCONSIN.—EDGERTON : June 5, 1936, Frison 
& Ross, 19. 

July 23, 1936, H. 

Isoperla burksi new species 

Mate. — General body color yellow 
with brown to fuscous markings. Dor- 
sum of head with dark brown V-shaped 
area connecting ocelli and then extending 
forward to tip of head, fig. 110. Pro- 
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notum with a broad, median, longitudinal, 
yellow stripe, fig. 110; areas each side of 
stripe with brown to fuscous raised rugosi- 
ties. Mesonotum and metanotum brown 
with median dorsal area palest. Abdomen 
creamy yellow with sides brown to fus- 
cous. Legs, antennae and anal cerci brown 
to fuscous. 

Head wider through compound eyes 
than pronotum; ocelli forming an almost 
equilateral triangle, lateral ocelli much 
farther distant from one another than each 
is from inner margin of compound eye. 

Pronotum broader than long, approxi- 
mately quadrangular in shape, a distinct 
pattern of raised rugosities each side of 
median stripe, fig. 110. 

Legs with first and second tarsal seg- 
ments together shorter than third; first 
tarsal segment longer than second. 

Wings faintly tinged with brown; veins 
uniformly dark brown in forewings but 
some veins in anal area of hindwing very 
pale. 

Abdomen, fig. 110, with tenth tergite 
not cleft; subanal lobes weakly developed 
and not recurved over tenth tergite; ninth 
sternite produced backwards; eighth ster- 
nite with a prominent, rather broad lobe 
on middle of posterior margin, fig. 110. 

Length to tip of wings 11 mm.; length 
to tip of abdomen 9 mm. 

FEMALE.—Head, thorax, basal abdom- 
inal segments and appendages in general 
similar to those of male but slightly larger 
in size. Important differences are as fol- 
lows: eighth abdominal sternite, fig. 110, 
with subgenital plate well produced back- 
wards over ninth sternite and with tip 
slightly indented; as viewed from the side 
the subgenital plate tends to extend down- 
wards away from abdomen. 

Holotype, male. — Eddyville, Lusk Creek, 
Pope County, Ill.: May 1, 1940, reared from 
nymph, B. D. Burks & C. O. Mohr. 

Allotype, female—Same data as for holo- 
type. 

Paratypes. — ILLINois. — EppyviLLeE: Same 
data as for holotype, 1¢. Same data as for 
holotype except dates of rearing as follows: 
May 5, 1940, 16 ; May 7, 1940, 24, 19 ; May 
13, 1940, 19; May 15, 1940, 12; May 14, 
1940, 18, 39. 

NympH.—General color pale creamy 
yellow with some pale brownish markings 
as in fig. 111. Legs, antennae and anal 
cerci pale yellow. 

Head with ocelli forming an almost 
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equilateral triangle, basal segments of 
mouthparts somewhat extending out be- 
yond sides of head. Labium, mandibles 
and maxillae as in fig. 110; second hook- 
like tooth at tip of each maxilla very 
strongly developed and extending at least 
two-thirds as far as primary or first tooth. 

Pronotum broader than long, with 
markings as in fig. 111. 

Abdominal tergites mostly pale creamy 
yellow with a narrow, fuscous, transverse 
band on posterior margin of each tergite 
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Fig. 110.—Isoperla burksi. 
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wake 

Fig. 111—Nymph of Jsoperla burksi. 

except tenth; posterior margin of each ter- 
gite with numerous short, stout, pale 
setae; some scattered short, stout setae 
together with fine hairs on central area 
of tergites. Cerci long, many segmented, 
segments progressively longer from base to 
apex ; a longitudinal row of long fine setae 
on dorsal surface of apical segments in 
addition to smaller spinelike ones encir- 
cling apex of each segment. 

Approximately mature specimens with 
body length of 11 mm. 

No thoracic, anal or submental gills. 

Nymphal and exuvial records are as fol- 
ows. 

ILLINOIs.—HeErop, Gibbons Creek: April 19, 
1937, H. H. Ross & C. O. Mohr, 1 nymph. 
GOLCONDA: May 13, 1939, B. D. Burks & G. 
T. Riegel, 1 exuvia. Eppyvitte, Lusk Creek, 
Pope County: April 30, 1940, 2 nymphs; May 
1, 1940, 1 nymph; May 9, 1940, 2 nymphs; 
May 24 and June 1, 1940, many exuviae; all 
collected by B. D. Burks & C. O. Mohr, 

This is another new species first found 

Vol. 22, Art. 2 

as a nymph and, because of distinctive 
features of nymph, recognized as new to 
the Illinois faunal list before adult was 
reared. Rearings and collection of ma- 
terial prove it to be a previously unde- 
scribed species. “The combination of 
nymphal and adult characters separates it 
from all other species of Isoperla. Al- 
though much smaller than ventralis 
(Banks), it somewhat resembles this spe- 
cies in general color pattern of adult. In 
the nymph, the transverse bands on ab- 
dominal tergites place it with such species 
as marlynia Needham & Claassen (= clio 
of American authors). 

I take pleasure in naming this species 
for Dr. B. D. Burks, Assistant Ento- 
mologist on the staff of the Illinois Nat- 
ural History Survey, who has assisted with 
the collection and rearing of stonefly ma- 
terial in Illinois and elsewhere. 

Isoperla lata new species 

Mate.—Basic color brownish to black. 
Dorsum of head with a small yellowish 
spot anterior to median ocellus, another 
yellowish spot in ocellar triangle, and with 
a large yellowish area on posterior part 
of head running forward on each side be- 
tween compound eyes and lateral ocelli, 
fig. 112. Pronotum with a broad, median, 
longitudinal, yellowish stripe, much nar- 
rower at anterior end than posterior end, 
fig. 112; areas each side of stripe brown 
to black. Mesonotum and metanotum 
essentially brown to black. Abdomen 
brown to black, with two short, pale, 
longitudinal stripes on the two basal ter- 
gites. Legs, antennae and anal cerci 
brownish. 

Head slightly wider through compound 
eyes than width of pronotum; lateral 
ocelli farther distant from one another 
than each is from median ocellus; distance 
between each compound eye and lateral 
ocellus about the same as between lateral 
ocellus and median ocellus. 

Pronotum approximately quadrangular, 
broader than long, a distinct pattern of 
raised rugosities on surface each side of 
pale, median, longitudinal stripe, fig. 112. 

Legs with first and second tarsal seg- 
ments together shorter than third, first 
tarsal segment much longer than second. 

Wings slightly suffused with brownish, 
veins uniformly dark brown. 
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Abdomen, fig. 112, with tenth tergite 
not cleft; subanal lobes recurved upwards 
and over tenth tergite and with promi- 
nent, long, sharply pointed tips; ninth 
sternite produced much beyond tip of ab- 
domen and rounded behind; eighth ster- 
nite with a stubby lobe on posterior mar- 
minty tig 112. 

Length to tip of wings 13 mm; length 
to tip of abdomen 10 mm. 
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Fig. 112.—I/soperla lata. 
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FEMALE.—Head, thorax, basal abdom- 
inal segments and appendages in general 
similar to those of male but slightly larger 

Fig. 113.—Nymph of Jsoperla lata. 

in size. Important differences are as fol- 
lows: eighth abdominal sternite, fig. 112, 
with subgenital plate slightly produced 
over ninth sternite and broadly rounded. 

Holotype, male.—Boulder Junction, Wis.: 
reared April 20, 1937, from nymph taken in 
small stream April 9, 1937, T. H. Frison & 
C. O. Mohr. 

Allotype, female—Same data as for holo- 
type. 

Paratypes. — WISCONSIN. — BOULDER JUNC- 
TION: Same data as for holotype except reared 
April 30, 1937, 19. 

MIcHIGAN.—LOVELLS, north branch of Au 
Sable River: June 16, 1935, J. W. Leonard, 
29. North of Sr. Icnace: May 11, 1940, T. 
H. Frison & H. H. Ross, 1¢4. 

QUEBEC. — LAURENTIDES NATIONAL PARK, 
Pikauba River: July 7, 1938, Charles 
Gauthier, 19. 

NymeuH.—General color bright yellow 
with sharply contrasting black areas on 
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head, thorax and abdomen, as illustrated 
in fig. 113. Legs, antennae and anal cerci 

yellowish. 
Head with ocelli forming an almost 

equilateral triangle, median ocellus very 
indistinct; basal segments of mouthparts 

extending out from side of head. Labium, 
mandibles and maxillae as in fig. 112; 
maxilla is particularly distinctive with its 
broad apical end and dense brush of stout 
setae in addition to the long, stout, curved 
outer process and much smaller, adjacent, 
inner spinelike process. 

Pronotum _ broader 
markings as in fig. 113. 

Abdominal tergites having general back- 
ground bright yellow with dark longitudi- 
nal stripes, as in fig. 113; some scattered, 
stout, short setae on tergites in addition 
to row on posterior margin of each seg- 
ment. Cerci long, many segmented, seg- 
ments progressively longer from base to 
apex; a longitudinal row of long, fine 
setae on dorsal surface of apical segments 
in addition to smaller spinelike ones en- 
circling apex of each segment. 

Approximately mature specimens with 
body length of 13 mm. 

No thoracic, anal or submental gills. 

than long with 

Nymphal and exuvial records are as fol- 
lows. 

MICHIGAN.—PEACcocK, Little Manistee River: 
May 10, 1940, T. H. Frison & H. H. Ross, 1 
exuvia. North of St. Ignace: May 11, 1940, 
T. H. Frison & H. H. Ross, 3 exuviae. Honor, 
Platte River: May 10, 1940, T. H. Frison & 
H. H. Ross, 3 exuviae; May 27, 1939, T. H. 
Frison & H. H. Ross, 2 exuviae. RApip RIVER, 
Rapid River: May 12, 1940, T. H. Frison & 
H. H. Ross, 1 nymph. 

Nova ScoriA.—MooseE River: Aug. 21, 1939, 
T. H. Frison & T. H. Frison, Jr., 1 exuvia. 

‘TENNESSEE.—GATLINBURG, Le Conte Creek: 
May 14, 1939, T. H. Frison & H. H. Ross, 
1 exuvia. 

The maxillae of the nymph and general 
features of the adult show that this new 
species belongs in that group or subgenus 
of Isoperla (s.1.) which includes marlynia 
Needham & Claassen (= clio of Ameri- 

can authors) ; for clio, Needham & Claas- 
sen (1925) proposed the generic name of 
Clioperla. ‘Vhe nymph in life has a par- 
ticularly strong contrasting pattern of 
dark markings on a bright yellow back- 
ground which, coupled with the peculiar 
construction of the maxilla, makes lata 
a species that is easily recognized in this 
stage. 
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Isoperla trictura (Hoppe) 

Perla trictura Hoppe (1938, p. 151). Orig- 
inal description, ¢, Q. 

This aberrant species was placed in 
Perla when originally described by Hoppe, 
but it probably is best placed in Isoperla 
(s.l.) and probably eventually will be 
given subgeneric status. Although Hoppe 
has given illustrations of the dorsal termi- 
nal abdominal segments of the male and 
ventral terminal abdominal segments of 
the female, I feel warranted in presenting 
new illustrations of these structures to- 
gether with additional drawings to aid 
future identifications of this species, fig. 
114. At one time, I had planned to de- 
scribe this species as new, but fortunately 
discovered in time the description of 
Hoppe. 

The typic series of Hoppe came from 
Washington. To these typic records I can 
now add the following records, based mostly 
upon material sent to me by Dr. William E. 
Ricker. 

OREGON.—ALSEA River, May 24, 1939, Pil- 
low, 19. LaAcoms: Crabtree Creek, June 4, 
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1935, R. Dimick, 1¢ ; Molalla River, June 13, 
1938, S. G. Jewett, Jr.. 1¢ ; Willamette River, 
May 26, 1938, C. Jensen, 19. 

British CoLuMBIA.—CuLTus LAKE: lower 
Sweltzer Creek, May 12, 1937, W. E. Ricker, 
548,22; Sweltzer Creek, June 4, 1937, Ricker, 
3g, 12; Chilliwack River, April 24, 1938, 
Ricker & Spencer, 2¢, 22; Chilliwack River, 
May 22, 1938, S. Spencer, 36. VEDDER CROss- 
ING: May 5, 1937, W. E. Ricker, 12 ; May 19, 
1937, W. E. Ricker, 3¢. 

Isoperla pinta Frison 

Isoperla pinta Frison (1937, p. 92). Orig- 
inal description, ¢, 9, nymph. 

Tsoperla tokula Hoppe (1938, p. 157). Orig- 
inal description, ¢, 92. New synonymy. 

Through the kindness of Professor 
Trevor Kincaid of the University of 
Washington, I have had the privilege of 
studying the holotype, allotype and para- 
types of tokula. ‘Vhis is the same species 
as pinta, and hence tokula must be placed 
in the synonymy of pinta on the basis of 
date priority. 

Isoperla fulva Claassen 

Tsoperla fulva Claassen (1937a, p. 80). 
Original description, ¢, 9. 

Isoperla chrysannula Hoppe (1938, p. 156). 
Original description, ¢. New synonymy. 

Isoperla cascadensis Hoppe (1938, p. 158). 
Original description, 6, 2. New synonymy. 

A study of the types of fulva, chrysan- 
nula and cascadensis has convinced me 
that only one species of Isoperla is in- 
volved, which will take the name of fulva 
on the basis of date priority. The types 
of fulva have been studied through the 
courtesy of Dr. Henry Dietrich of Cornell 
University, and the types of chrysannula 
and cascadensis through the courtesy of 
Professor Trevor Kincaid of the Uni- 
versity of Washington. 

The typic specimen of chrysannula dif- 
fers from the types of fulva and cascaden- 
sis in that the costal vein of the forewing 
is not connected with the radial vein. In 
view of agreement in all other respects, 
the frequency of variation in details of 
wing venation in general, and variation 
existing within the same species, it is my 
opinion that the absence of part of the tip 
of the costal vein in chrysannula is an 
instance of variation. 

The description by Hoppe of cascaden- 
sis as a new species can be explained by 
the probability that Claassen’s description 
of fulva was overlooked. This probability 
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is indicated by the lack of any citation of 
this particular article in the bibliography 
given by Hoppe and by the lack of recog- 
nition of fulva from Washington, where 
it occurs. Claassen’s paper appeared sev- 
eral months before Hoppe’s paper was 
published and therefore has priority. 

A study of the types of cascadensis has 
failed to reveal any characters which defi- 
nitely separate the species from fulva. The 
lobe on the posterior margin of the eighth 
abdominal sternite is subject to variation 
in size, depending upon age of specimen 
and other factors. Hoppe’s figures of the 
male eighth abdominal sternites of chrys- 
annula and cascadensis would seem to indi- 
cate a wide difference in respect to size 
of the lobe on the posterior margin of this 
sternite, but such a great difference does 
not exist because of reasons just men- 
tioned. 

CHLOROPERLIDAE 

Considerable confusion has resulted in 
stonefly literature, both in Europe and 
North America, because of the erroneous 
interpretation of the genotype of Chloro- 
perla Newman (1836). Banks (1906) 
was first to point out that Jsopteryx Pic- 
tet (1841) was synonymous with Chloro- 
perla Newman (1836) and to recognize 
that the Chloroperla of Pictet contained 
two previously unnamed genera for which 
he proposed the names of A/lloperla and 
TIsoperla. Kimmins (1936), in a recent 
study of the British species of Chloroperla, 
has confirmed the work of Banks in regard 
to synonymizing Isopieryx with Chloro- 
perla and in proposing the new generic 
names of Alloperla and Isoperla. In addi- 
tion, Kimmins has shown that the geno- 
type of Chloroperla was established by 
Westwood (1840) as C.. tripunctata 
(Scopoli) [= C. lutea (Latreille) ]. 
Another source of trouble in North 

American literature has been an erroneous 
conception of the species described from 
Georgia by Newman (1839) under the 
name of Chloroperla cydippe. Ricker’s 
(1938) comments and drawings, and ad- 
ditional information furnished to me 
through the kindness of D. E. Kimmins 
of the British Museum, prove that the 
typic specimens of cydippe are not of 
the species assigned to this name by Hagen 
(1861), Needham & Claassen (1925) 



338 

and others, and that cydippe belongs to 

the genus Alloperla. 

The establishment of the fact that 

cydippe (Newman) belongs to the genus 

Alloperla makes brevis (Banks 1895) an 

available name for the species erroneously 

called cydippe by Hagen, Needham & 

Claassen and other north American writ- 

ers since then. The possibility of such a 

usage I suggested in 1937, but no definite 

stand was taken in regard to this use of 

names at that time because the status of 

cydippe had not been definitely deter- 

mined. Furthermore, the name of Hasta- 

perla Ricker (1935a) now becomes avail- 

able as the generic name for brevis 

(Banks), since the genotype of Hasta- 

perla is an outright synonym of brevis 

(Frison 1937); and Chloroperla, on the 

basis of its genotype, must be associated 

with another group of closely related spe- 

cies. Along with brevis, the species orpha 

(Frison 1937) should now be placed in 

Hastaperla. 

Ricker (1938) suggested the possibility 
that Alloperla Banks is synonymous with 
Chloroperla Newman. Basing my con- 
clusions upon comparative studies of true 
specimens of Chloroperla from Europe 
named by Kimmins with North American 
specimens of Alloperla, I find that Allo- 
perla should be accepted as a valid generic 
name for certain North American species, 
and probably some Asiatic species, now 
going by this name. My reasons for the 
recognition of Alloperla Banks as generi- 
cally distinct from Chloroperla Newman 
are as follows: (1) in Chloroperla the 
hooked supra-anal process (see Kimmins 
1936) of the male is not mounted on a 
large membranous base deeply recessed 
in the broadly cleft tenth abdominal ter- 
gite as is the case in Alloperla, and (2) 
the second anal vein of the forewing in 
Chloroperla does not appear branched as 
a result of fusion with base of third anal 
vein as is the case in Alloperla. 

There is, however, a North American 
species of Chloroperlidae, recognized and 
described for the first time in succeeding 
pages of this article, which seems best 
placed generically in the genus Chloro- 
perla Newman, as defined and used by 
Kimmins (1936). It is true that the male 
of this new species differs from the geno- 
type of Chloroperla [tripunctata (Sco- 
poli) | by the presence of a small projec- 
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tion on the seventh abdominal sternite, 
but its general habitus, small size, color 
pattern, wing shape and venation, and 
structure of terminal dorsal abdominal 
segments otherwise place it with or very 
near to Chloroperla (s.s.). 

What has just been stated, when prac- 
tically interpreted, results as follows: (1) 
Isoperla Banks is the valid generic name 
for a group of species | genotype bilineata 
(Say) ] in North American literature now 
going under this name, and also for certain 
Eurasian species, many of which have 
been going under the generic name of 
Chloroperla (i.e. Chloroperla in the sense 
of Despax 1936); (2) Chloroperla is a 
valid generic name for certain European, 
and possibly Asiatic, species which have 
gone under the names of Chloroperla and 
Isopteryx, and for a new species from east- 
ern North America described in this 
paper; (3) Hastaperla Ricker (1935a), 
as I suggested in 1937, becomes the generic 
name for two North American species, 
orpha (Frison) and brevis (Banks), the 
latter misidentified in most North Ameri- 
can literature under the name cydippe 
(Newman) ; and (4) Alloperla is a valid 
generic name for certain North American 
species, and possibly some Asiatic species, 
now going by this name. 

Admittedly, Chloroperla, Hastaperla 
and Alloperla are closely related, but from 
the standpoint of comparing the world 
fauna, there are advantages at present in 
considering them as distinct genera, at 
least until the Chloroperlidae of the world 
are better known. Kathroperla and Para- 
perla, belonging to this same family, are. 
much more distantly related. 

The removal of Isoperla from the 
Chloroperlidae, as done elsewhere in this 
paper, and the recognition in North Amer- 
ica of the genus Chloroperla as defined 
by Kimmins (1936), warrants a new key 
for the separation of the genera of Chloro- 
perlidae as follows. 

KEY TO ADULTS, NORTH AMERICAN 

GENERA OF CHLOROPERLIDAE 

1. Hindwing without a distinct folded anal 
lobe; fg. 11525. eee ee ee Hastaperla 

Hindwing with a distinct folded anal 
lobe,: figs. 116-108). 50/3 siohkt:) ne 2 

2. Head much longer than pronotum; com- 
pound eyes situated far forward on 
sides of head so that the distance be- 
tween each compound eye and front 

ee 
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3A 2A RIGHT WINGS 

Fig. 115.—Hastaperla brevis. 

RIGHT WINGS 

oa 
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Fig. 116.—Chloroperla terna. 

margin of pronotum is at least twice 
as great as diameter of eye. Kathroperla 

Head shorter than in Kathroperla, but 
slightly longer than pronotum; com- 
pound eyes situated on sides of head 
about their diameter from front mar- 
Piwor pronotum..)...).. pie guns! ska 5S 

3. Third anal vein of forewing not present 
or, if present, not fused with second 
anal vein so that second anal vein ap- 
pears branched, fig. 116...... Chloroperla 

Third anal vein of forewing with basal 
portion fused with second anal vein so 
that second anal vein appears branched, 
figs. 117-118 

4. Anal lobe of hindwing small, in length 
extending about to middle point of 
wing, fig. 117; small, pale-colored spe- 
CLESM RI FPA ATED eo eye ls eee a Alloperla 

Anal lobe of hindwing large, in length 
extending well beyond middle point of 
wing, fig. 118; medium-sized, dark- 
COlOLEd ISPECIES. V2... nas) 0 ae Paraperla 

In The Stoneflies, or Plecoptera, of Illi- 
nois (Frison 1935a), the generic key for 
Chloroperlidae included the genera Hasta- 
perla (= Chloroperla of North American 
authors) and Isoperla. Isoperla was in- 
included in the key on the basis of actual 
records of numerous species from Illinois. 
Hastaperla was included because of the 
occurrence of the species brevis (Banks) 
(— cydippe of North American authors) 
in Indiana at a locality a few miles from 
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RIGHT WINGS 

Fig. 117.—Alloperla caudata. 

RIGHT WINGS 

Fig. 118.—Paraperla frontalis. 

the Illinois boundary line, and also be- 
cause of the probability of its eventual 
capture in Illinois. In a later article 
(Frison 1937), giving additions to the 
Illinois stonefly faunal list, no new records 
of Chloroperlidae for Illinois were avail- 
able, but a new species of Hastaperla was 
described from Wisconsin as Chloroperla 
orpha. 

Since 1937, continued field work in 
Illinois in restricted local habitats has re- 
vealed actual Illinois material of the 
genera Hastaperla and Alloperla. Records 
of the Illinois specimens of Alloperla 
caudata Frison, 4d. banksi Frison and 
Hastaperla brevis (Banks) are given 
under my notes and descriptions of these 
species in following pages. 

Chloroperla terna new species 

Mate.—Head, thorax, abdomen, cerci, 
basal segments of antennae and most of 
legs dominantly a pale yellowish green; 
apical segments of antennae fuscous ; local- 
ized black or fuscous markings on thorax 
and abdomen. Ocelli and compound eyes 
black. No gill remnants. 

Head slightly wider through compound 
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eyes than width of pronotum; median 
ocellus located about on a line with an- 
terior margins of compound eyes, lateral 
ocelli located well anterior to a line con- 
necting posterior margins of compound 

ADULT HEAD 
AND PRONOTUM 

ABDOMINAL 
TERGITES ; fe 

x Bate ; a 

@ ABDOMINAL TERGITES 

6 ABDOMINAL SEGMENTS 

Fig. 119.—Chloroperla terna. 

eyes, distance between lateral ocelli great- 
er than distance between lateral ocellus 
and adjacent compound eye. 

Pronotum much wider than long; later- 
al margins bordered with a wide black 
or a fuscous line, fig. 119. Legs yellow- 
ish green, except for fuscous tarsal seg- 
ments, 

Dorsum of abdomen with a median 
longitudinal series of fuscous spots form- 
ing a line from first to eighth tergite and 
with a shorter fuscous line on the lateral 
margins of the first three basal segments, 
fig. 119; supra-anal process or hook very 
small, dark colored at tip, shaped as in 
fig. 119, and but slightly inset or recessed 
on tenth tergite; seventh sternite with a 
small lobe in middle of posterior mar- 
gin, fig. 119. Cerci short, composed of 
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7 to 8 segments several times longer than 
wide. 

Wings extending well beyond tip of 
abdomen; with membrane and veins pale; 
a small anal lobe on hindwing, fig. 116; 
forewing with venation as in fig. 116. 

Length to tip of wings 6 mm.; length 
to tip of abdomen + mm. 
FEMALE. — Head, thorax, basal seg- 

ments of abdomen and appendages in gen- 
eral similar to those of male but slightly 
larger in size. Differs in having eighth 
abdominal sternite with a slightly pro- 
duced, rounded subgenital plate, fig. 119. 

Holotype, male—West Topsham, Waits 
River, Vt.: June 21, 1941, T. H. Frison & 
H. H. Ross. 

Allotype, female—Same data as for holo- 
type. 

Paratypes——NeEw York.—Small creek 3 miles 
west of KEENE: June 20, 1941, T. H. Frison 
& H. H. Ross, 16. Euspa Mitts, Adirondack 
State Park: June 20, 1941, T. H. Frison & 
H. H. Ross, 19. 

TENNESSEE.—ELKMONT, Little Pigeon River: 
May 14, 1939, T. H. Frison & H. H. Ross, 
13’. 

This minute species is particularly in- 
teresting since it resembles in color Hasta- 
perla orpha (Frison) but structurally is 
best placed in the genus Chloroperla as 
defined by Kimmins (1936). The chief 
difference that I note between this new 
species in the male and Chloroperla tri- 
punctata (Scopoli), the genotype, is the 
small lobe on the posterior margin of the 
seventh abdominal sternite. It differs from 
species of Hastaperla and Alloperla as in- 
dicated in the key to the adults of Chloro- 
perlidae. 

Hastaperla brevis (Banks) 

Chloroperla brevis Banks (1895, p. 314). 
Original description. 

Isopteryx cydippe Hagen (1861, p. 31). 
Misidentification. 

Chloroperla cydippe Needham & Claassen 
(1925, p. 128). 

Chloroperla cydippe Frison (1935a, p. 431). 

In 1935, I included brevis under the 
name Chloroperla cydippe Newman, as a 
species likely to be found in Illinois be- 
cause of its occurrence in Indiana just 
a few miles from the boundary line be- 
tween these two states. In 1938, this spe- 
cies was first actually collected in Illinois 
and therefore is now to be definitely in- 
cluded in the faunal list of this state. 

The illustration of the nymph (Frison 
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ABDOMINAL 
SEGMENTS 

Fig. 120.—Hastaperla brevis. 

1935a, fig. 331) is quite satisfactory, but 
the illustrations of the most important 
structural details of the adults are poor, 
and new ones, figs. 115 and 120, are here- 
with presented. 

Specimens of this species, and records asso- 
ciated with them, have been studied as fol- 
lows. 

ARKANSAS.—BENTON, Salt Creek: April 15, 
1939, H. H. & J. A. Ross, 1 nymph, 12. MaAt- 
VERN, southwest of town: April 15, 1939, H. 
H. & J. A. Ross, 1¢.. MouNnTAINBURG, Clear 
Creek: May 1, 1939, H. H. & J. A. Ross, 19. 
MounTAIN PINE: June 5, 1937, H. H. Ross, 
66, 22. WASHINGTON CouNTy: May 3, 
1939, 16. Winstow: May 1, 1939, H. H. & 
J. A. Ross, 1g, 29. 

ILLINOIs.—SHAWNEE NATIONAL Forest, Union 
County, Hutchin’s Creek: April 8, 1938, Frison 
& Mohr, 10 nymphs. Mountain GLEN, Union 
County, Hutchin’s Creek, near town: April 
24, 1938, C. O. Mohr, 74, 109, 1 nymph, 
2 exuviae, 39 (reared). SERENA, Indian 
Creek: May 19, 1938, Ross & Burks, 29. 
Wotr Lake, Union County, Hutchin’s Creek: 
May 2, 1940, Mohr & Burks, 1 nymph; May 
7, 1940, Mohr & Burks, 1g with 1 exuvia 
(reared) ; May 12, 1939, Burks & Riegel, 19, 
1 nymph, 4+ exuviae; May 14-15, 1940, Mohr 
& Burks, 6¢, 299; May 25, 1940, Mohr & 
Burks, 192. 

INDIANA.—TURKEY RUN STATE PARK: May 
30, 1930, Frison & Ross, 19 ; in gorge, May 22, 
1932, T. H. Frison, 19 ; Newby Gulch, May 
6, 1933, Mohr & Townsend, nymphs; May 11, 
1933, Frison & Mohr, 64 (reared), 4 4, 
92; Newby Gulch, May 11, 1933, Frison & 
Mohr, nymphs, 6 6, 2 23; reared at Charles- 
ton, Ill., May 12, 1933, Frison & Mohr, 124, 
19; Newby Gulch, May 12, 1933, Mohr & 
Frison, nymphs; Sugar Creek, May 7, 1939, 
G. T. Riegel, 3 nymphs; small tributary 
stream, May 7, 1939, G. T. Riegel, 4 nymphs; 
Newby Gulch, April 9, 1940, Frison & Ross, 
5 nymphs. 
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KENTUCKY. — CUMBERLAND FALLs STATE 
Park: May 12, 1939, Frison & Ross, 19. 

MANnIroBA.—CHURCHILL: Aug. 3, 1937, D. 
Denning, 12 ; Churchill River, 20 miles south 
of town, Aug. 5-6, 1937, D. G. Denning, 
3¢,29; Aug. 2-9, 1937, D. G. Denning, 19 ; 
July 29, 1936, H. E. McClure, 1¢. PicEon 
River: June 10, 1932, F. Neave, 4 specimens. 
SWAN River, Swan River: June 5, 1936, H. E. 
McClure, 3 nymphs. 

MARYLAND.—BALTIMORE: May 16, 1938, E. 
G. Fisher, 1¢, 39. Piney Grove: April 19, 
1938, H. H. Ross, 2 nymphs. 

MICHIGAN. — BENZONIA: 
Frison & Ross, 16, 89. FREE Som, Great 
Sable River: May 26, 1939, Frison & Ross, 
58, 39, 1 nymph, + exuviae. HALE, Au Sable 
River: May 21, 1936, Frison & Ross, 34. 
Near Hae, Au Gres River: May 21, 1936, 
Frison & Ross, 192, 3 nymphs. Irons, Little 
Manistee River, near town: May 28, 1939, 
Frison & Ross, 4 nymphs. IsL—E ROYALE: Aug. 
3-7, 1936, C. Sabrosky, 12. MAyFieLp, Board- 
man River: May 28, 1939, Frison & Ross, 23. 
MINNESOTA. — Enchanted Isle, LAKE MIN- 

NETONKA: June 25, 1932, H. H. Shepard, 19. 
GranpD Marais: Little Devils Track Creek, 
Ae oe WO2Z9 Ce Te Schinidt 1919s Devils 
Track ‘Creek, Aug. 7.) 1929) C. T. ‘Schmidt, 
192; Kadunce Creek, in spider web on rock 
clit) Auch 3, 19295 Co I Schmidt, 12> No: 
1,954, O. W. Oestlund collection, 19. 

MissourRI. — SPRINGFIELD, Pickerel Creek: 
May 20, 1937, H. H. Ross, 19. Zion, Madison 

May 27, 1939, 

County: April 7, 1938, Frison & Mohr, 1 
nymph. 

New York.—ITHAcA: Coy Glen, July 7, 
1908, 2 specimens; Wild Flower Preserve, 
July, 1929, 19. Sprakers, Flat Creek: July 
3, 1934, 19. ‘Tompkins County, Six Mile 
Creek: July 8, 1927, P. R. Needham, 16, 59. 
Eusa Mitts, Adirondack State Park: June 20, 
1941, Frison & Ross, 16, 19. BLueE Moun- 
TAIN LAKE, Bear Brook near town, Adirondack 
State Park: June 19, 1941, Frison & Ross, 
Sie 

NortH CAROLINA.—Marion: April 23, 1939, 
Ross & Burks, 44, 22. SMOKEMONT, Ocona- 
luftee River: May 29, 1934, T. H. Frison, 
3¢, 39. STATESVILLE, April 23, 1938, Ross 
& Burks, 1¢, 12, 1 nymph. 

Nova Scotra.—Moser RIver: Lower Gold- 
mine: Brook- (Al), June 22; 19595]. Ae Cc. 
Nicol, 10¢, 102 ; Goldmine Brook (B), June 
23, 1939, J. A. C. Nicol, 5¢, 139 ; Goldmine 
Brook Zi tunes 26, et 959Na ly Anna Nicol’ 
$46, 29; Lower Goldmine Brook (A1), 
July 2). 1939, J. A. C. Nicol, 1¢ ; Lower Gold- 
mine Brook (A2), June 19, 1939, eaeALe (C; 
Nicol, 12. 

Oxn10.—HOcKING COUNTY: 
Jeak. J. Ne Knoll 19: 

OKLAHOMA.—ALBION, Clear Creek: June 4, 
1937, H. H. Ross, 119. FLintr: June 6, 1934, 
1g; June 8, 1934, 24, 19; June 19, 1937, 
Standish-Kaiser, or 1o" Locust Grove: May 
5, 1934, 16, 22. Pace: June 23, 1937, Stan- 
dish-Kaiser, 1¢, 19. WuLspurTon: June 4, 
1934, 19; July 10, 1934, 12. 

OrEGON.—HorseETAIL FALis, Columbia River 
Highway: Aug. 6, 1922, G. Hoppe, 26, 39. 

May 1, 1938, D. 
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[These specimens were originally recorded 
by Hoppe (1938) under the name Chloroperla 
cydippe Newman. ] 

Onrario.—Costello Lake, ALGONQUIN PARK, 
Ontario Fisheries Research Laboratory: Sta- 
tion 3, June 2, 1938, W. M. Sprules, 39 ; Sta- 
tion 3, June 17, 1939, 12; June 6, 1939, 14 ; 
June 8, 1939, 12; Station 4, June 12, 1939, 
1é; Station 6, June 7, 1939, 19; June 15, 
1939, 19; June 6, 1939, 24; Station 7, June 
9, 1939, 19. 

TENNESSEE.—GATLINBURG: Fighting Creek, 
branch of Little Pigeon River, May 27, 1934, 
T. H. Frison, 6 6, 2 9; Little Pigeon River, 
June 12, 1935, H. H. Ross, 19; Le Conte 
Creek, May 14, 1939, Frison & Ross, 72, 22; 
Le Conte Creek, June 14, 1940, T. H. Frison 
et al.. 68, 32; Pigeon River, June 14, 1940, 
T. H. Frison et al., 12; June 14, 1940, T. H. 
Frison et al., 19. PARKSVILLE: April 25, 1938, 
Ross & Burks, 6 6, 2 9. PIGEON Force: May 
13, 1939, Frison & Ross, 1¢. TowNnsenp, Lynn- 
camp Prong, Little River: May 15, 1939, 
Frison & Ross, 14. 

VIRGINIA.—CuRLEY’s NECK BripGe: April 19, 
1938, M. E. Davis & D. T. Ries, 52, 29. 

WISCONSIN.—BLOOMER: June 5, 1936, Frison 
& Ross, 26, 72. Haywarp, Teal Creek: Aug. 
5, 1932, T. H. Frison, 1¢. Spooner, Nama- 
kagon River: June 5, 1936, Frison & Ross, 
2 exuviae. Trout LAKE: July 22, 1937, Frison 
we ROKS. 1 O59. 

Alloperla caudata Frison 

Alloperla caudata Frison (1934, p. 27). 
Original description, ¢, 9. 

It is a source of satisfaction now to add 
to the Illinois list of stoneflies the species 
caudata, originally described from mate- 
rial collected in Oklahoma. Specimens of 
this species were first found in Illinois in 
1939, after persistent field work in a small 
stream in southwestern Illinois long sus- 
pected of harboring some aquatic insects 
of rare occurrence in this state. In 1940, 
more thorough collecting and better sea- 
sonal timing produced numerous addition- 
al specimens of this species. 

Although caudata is new to the Illinois 
list of stoneflies, there is no need to re- 
describe it. I do, however, wish to present 
as an aid to identification new and better 
illustrations, based mostly upon Illinois 
specimens, of the terminal abdominal seg- 
ments of the male showing the supra- 
anal process and the subgenital plate of 
the female, fig. 121. Fig. 117 shows the 
wing. 

The nymphs of the different species of 
Alloperla described to date, and others 
collected by me, are homogeneous in ap- 
pearance, and caudata is no exception to 
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this statement. Perhaps careful studies of 
reared material will eventually reveal 
some minute characters which will serve 
to distinguish some or all of the species 
of this genus. As in the case of Allocap- 
nia, Nemoura, Leuctra and other genera 
which have homogeneous nymphs, it is 
sometimes possible to identify last stage 
nymphs because the color patterns and im- 
portant genitalic features of the adults 
about to emerge are visible and recogniz- 
able through the nymphal skin. 
A brief description of the nymph of 

caudata is as follows. 
NympuH.—General color of head, tho- 

rax, abdomen and appendages pale brown, 
without conspicuous bands, spots or stripes 
of contrasting colors, fig. 122. 

Head with three ocelli forming a nearly 
equilateral triangle; distance between 

NyMPHAL 
MANDIBLES 

~Y pe 5 tae 

~ NYMPHAL LABIUM 

NYMPHAL 
MAXILLA 
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ics Mee 

G ABDOMINAL SEGMENTS 

Fig. 121.—Alloperla caudata. 
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ocelli about the same as distance from a 
lateral ocellus to inner margin of com- 
pound eye; no occipital ridge; labium, 
maxillae and mandibles as in fig. 121. 

Fig. 122—Nymph of Alloperla caudata. 

Pronotum suboval, much wider than 
long. Wing pads on mesonotum and met- 
anotum with lateral margins broadly 
rounded. 

Gills entirely lacking. 

New distributional records for this species, 
represented by material in the Illinois Natural 
History Survey collection, are as follows. 

Intinois.—LA Rue, near McCann School: 
May 26, 1938, B. D. Burks & G. T. Riegel, 
1g. Hutchin’s Creek, near Wo_r LAKE: May 
12, 1939, B. D. Burks & G. T. Riegel, 1 exuvia; 
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May 18, 25, 31, 1940, C. O. Mohr & B. D. 
Burks, ¢ 4, 9 92, nymphs and exuviae. 

ARKANSAS.—MOUNTAIN PINE: June 5, 1937, 
H. H. Ross, 3¢, 69. Kings River, EUREKA 
SPRINGS: May 8, 1938, M. W. S., 19. 

OKLAHOMA.—FLINT: June 6, 8, 1934, ¢ 4, 
29; June 19, 1937, Standish-Kaiser, 3¢, 29. 

Alloperla banksi new species 

Alloperla nanina Needham & Claassen 
(1925, p. 126). Misidentification. 

Alloperla nanina Frison (1935b, p. 341). 
Misidentification of Needham & Claassen sug- 
gested. 

Under the discussion of nanina Banks 
attention is directed to the fact that Need- 
ham & Claassen (1925) misidentified 
nanina. This I first suggested (1935a) 
when I stated, ‘That there is another 
unnamed species without a dark dorsal 
abdominal stripe now going under the 
name of nanina is evident from the de- 
scription of Needham and _ Claassen 
(1925) and the collection of such a fe- 
male specimen by the author at Caroline, 
New York, in August, 1928.” At that 
time, I further stated, ‘Action in pro- 
posing a name for these specimens with- 
out a dark dorsal abdominal stripe, now 
confused with nanina, is delayed pending 
the study of further material.” Addi- 
tional material of this species has now 
been collected and studied, and the time 
has arrived for actual naming and recog- 
nition of this species. 

Mace.—Head, thorax, abdomen, cerci, 
basal segments of antennae and legs in 
general a pale yellowish green. Ocelli and 
compound eyes black. No gill remnants 
present. 

Head slightly wider through compound 
eyes than width of pronotum; median 
ocellus located about on line with anterior 
margins of compound eyes, lateral ocelli 
located well anterior to line connecting 
posterior margins of compound eyes, dis- 
tance between lateral ocelli greater than 
distance between a lateral ocellus and 
adjacent compound eye. 

Pronotum much wider than long, angles 
rounded. 

Dorsum of abdomen without a dark, 
dorsal, median stripe. Supra-anal process 
small, inset in cleft of tenth tergite, fig. 
123; basal portion membranous and pale 
colored; small recurved tip, fig. 123, more 
sclerotized and brownish in color. Eighth 
and ninth tergites without raised ridges. 
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[These specimens were originally recorded 
by Hoppe (1938) under the name Chloroperla 
cydippe Newman. ] 

OnrTario.—Costello Lake, ALGONQUIN PARK, 
Ontario Fisheries Research Laboratory: Sta- 
tion 3, June 2, 1938, W. M. Sprules, 39 ; Sta- 
tion 3, June 17, 1939, 12; June 6, 1939, 14 ; 
June 8, 1939, 19; Station 4, June 12, 1939, 
12; Station 6, June 7, 1939, 19; June 15, 
1939, 19; June 6, 1939, 24; Station 7, June 
9, 1939, 19. 

TENNESSEE.—GATLINBURG: Fighting Creek, 
branch of Little Pigeon River, May 27, 1934, 
T. H. Frison, 2, 2 9; Little Pigeon River, 
June 12, 1935, H. H. Ross, 19; Le Conte 
Creek, May 14, 1939, Frison & Ross, TO 28 
Le rg Creek, June 14, 1940, T. H. Frison 
et al., 392; Pigeon River, June 14, 1940, 
gi et H. Paeon et al.. 12; June 14, 1940, T. H. 
Frison et al., 19. PArksvILLE: April 25, 1938, 
Ross & Burks, 6 6, 2 2. PIGEON Force: May 
13, 1939, Frison & Ross, 1¢. Townsenp, Lynn- 
camp Prong, Little River: May 15, 1939, 
Frison & Ross, 14. 

VIRGINIA.—CuRLEY’s NECK BripGeE: April 19, 
1938, M. E. Davis & D. T. Ries, 52, 29. 

WIsSCONSIN.—BLOOMER: June 5, 1936, Frison 
& Ross, 2¢, 792. Haywarp, Teal Creek: Aug. 
5, 1932, T. H. Frison, 1¢. Spooner, Nama- 
kagon River: June 5, 1936, Frison & Ross, 
2 exuviae. Trout LAKE: July 22, 1937, Frison 
& Ross, 16, 79. 

Alloperla caudata Frison 

Alloperla caudata Frison (1934, p. 27). 
Original description, 6, 9. 

It is a source of satisfaction now to add 
to the Illinois list of stoneflies the species 
caudata, originally described from mate- 
rial collected in Oklahoma. Specimens of 
this species were first found in Illinois in 
1939, after persistent field work in a small 
stream in southwestern Illinois long sus- 
pected of harboring some aquatic insects 
of rare occurrence in this state. In 1940, 
more thorough collecting and better sea- 
sonal timing produced numerous addition- 
al specimens of this species. 

Although caudata is new to the Illinois 
list of stoneflies, there is no need to re- 
describe it. I do, however, wish to present 
as an aid to identification new and better 
illustrations, based mostly upon Illinois 
specimens, of the terminal abdominal seg- 
ments of the male showing the supra- 
anal process and the subgenital plate of 
the female, fig. 121. Fig. 117 shows the 
wing. 

The nymphs of the different species of 
Alloperla described to date, and others 
collected by me, are homogeneous in ap- 
pearance, and caudata is no exception to 
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this statement. Perhaps careful studies of 
reared material will eventually reveal 
some minute characters which will serve 
to distinguish some or all of the species 
of this genus. As in the case of Allocap- 
nia, Nemoura, Leuctra and other genera 
which have homogeneous nymphs, it is 
sometimes possible to identify last stage 
nymphs because the color patterns and im- 
portant genitalic features of the adults 
about to emerge are visible and recogniz- 
able through the nymphal skin. 
A brief description of the nymph of 

caudata is as follows. 
NympuH.—General color of head, tho- 

rax, abdomen and appendages pale brown, 
without conspicuous bands, spots or stripes 
of contrasting colors, fig. 122. 

Head with three ocelli forming a nearly 
equilateral triangle; distance between 

NyMPHAL 
MANDIBLES 

Maia iar cer 
~ NYMPHAL LABIUM 

NYMPHAL 
MAXILLA 

x ) MA } Hh Cee 

; tts @\):1 ih , Vi 

i) My i ; 

@ AnpomiNAL ferent 

ihy ii: 

FRYE Tilia hifi 
Bare Ht Meh Lae Aes 

Q SUBGENITAL PLATE 

Tame ie 

G ABDOMINAL SEGMENTS 

Fig. 121.—Alloperla caudata. 
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ocelli about the same as distance from a 
lateral ocellus to inner margin of com- 
pound eye; no occipital ridge; labium, 
maxillae and mandibles as in fig. 121. 

Fig. 122—Nymph of Alloperla caudata. 

Pronotum suboval, much wider than 
long. Wing pads on mesonotum and met- 
anotum with lateral margins broadly 
rounded. 

Gills entirely lacking. 

New distributional records for this species, 
represented by material in the Illinois Natural 
History Survey collection, are as follows. 

Itiinois.—LA Rue, near McCann School: 
May 26, 1938, B. D. Burks & G. T. Riegel, 
1g. Hutchin’s Creek, near Woitr LAKE: May 
12, 1939, B. D. Burks & G. T. Riegel, 1 exuvia; 
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May 18, 25, 31, 1940, C. O. Mohr & B. D. 
Burks, ¢ 6, 9 2, nymphs and exuviae. 

ARKANSAS.—MOUNTAIN PINE: June 5, 1937, 
H. H. Ross, 36, 69. Kings River, EuREKA 
Sprincs: May 8, 1938, M. W. S., 19 

OKLAHOMA.—FLINT: June 6, 8, 1934, ¢ 4, 
99; June 19, 1937, Standish-Kaiser, 3g, 29. 

Alloperla banksi new species 

Alloperla nanina Needham & Claassen 
(1925, p. 126). Misidentification. 

Alloperla nanina Frison (1935), p. 341). 
Misidentification of Needham & Claassen sug- 
gested. 

Under the discussion of nanina Banks 
attention is directed to the fact that Need- 
ham & Claassen (1925) misidentified 
nanina. This I first suggested (1935a) 
when I stated, ‘That there is another 
unnamed species without a dark dorsal 
abdominal stripe now going under the 
name of nanina is evident from the de- 
scription of Needham and _ Claassen 
(1925) and the collection of such a fe- 
male specimen by the author at Caroline, 
New York, in August, 1928.” At that 
time, I further stated, “Action in pro- 
posing a name for these specimens with- 
out a dark dorsal abdominal stripe, now 
confused with nanina, is delayed pending 
the study of further material.” Addi- 
tional material of this species has now 
been collected and studied, and the time 
has arrived for actual naming and recog- 
nition of this species. 

Mave.—Head, thorax, abdomen, cerci, 
basal segments of antennae and legs in 
general a pale yellowish green. Ocelli and 
compound eyes black. No gill remnants 
present. 

Head slightly wider through compound 
eyes than width of pronotum; median 
ocellus located about on line with anterior 
margins of compound eyes, lateral ocelli 
located well anterior to line connecting 
posterior margins of compound eyes, dis- 
tance between lateral ocelli greater than 
distance between a lateral ocellus and 
adjacent compound eye. 

Pronotum much wider than long, angles 
rounded. 

Dorsum of abdomen without a dark, 
dorsal, median stripe. Supra-anal process 
small, inset in cleft of tenth tergite, fig. 
123; basal portion membranous and pale 
colored ; small recurved tip, fig. 123, more 
sclerotized and brownish in color. Eighth 
and ninth tergites without raised ridges. 
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FemMALe. — Head, thorax, basal seg- 
ments of abdomen and appendages in gen- 
eral similar to those as described for the 
male (Needham & Claassen 1925), except 
general color is more brownish. Important 
differences are as follows: eighth abdom- 
inal sternite, fig. 125, with posterior mar- 

Fig. 125.— 
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gin produced backwards over ninth ster- 
nite, its tip somewhat truncate. 

Allotype, female—Essex County, Artist’s 
Brook, N. Y.: June 23, 1940, H. D. Dietrich. 

New records for this species are as follows. 

New York.—Co_p Brook: June 30, 1940, 
H. Dietrich, 12. Essex County, Artist’s 
Brook: June 23, 1940, H. Dietrich, 3¢, 109. 
Mount Marcy: June 29, 1940, H. Dietrich, 
eg Bode 

PENNSYLVANIA.—SWIFTWATER, Monroe Coun- 
ty: 1928, F. R. Nevin, Lot 258, 29. 

Alloperla fidelis Banks 

Alloperla fidelis Banks (1920, p. 323). Orig- 
inal description, 2 

It seems desirable to record here a series 
of adults with brachypterous wings, both 
males and females, which are apparently 
of the species fidelis. The only differences 
noted between the typical fdelis and these 
specimens are the smaller average size, the 
short wings in both sexes, a slight differ- 
ence in shape of the indention on the pos- 
terior margin of the subgenital plate in 
the female, and the somewhat narrower 
supra-anal process of the male. These are 
the first specimens of Alloperla I have ever 
seen which were brachypterous, but Ricker 
(1939) has recorded brachypterous forms 
of the same species from small creeks at 
high elevations in British Columbia. It is 
of interest to note that both sexes in these 
specimens are short winged, whereas in 
many species of stoneflies this condition 
occurs or is reported to occur only in the 
males. 

The specimens have the following data. 

WYOMING.—DUNRAVEN Pass, Mount Wash- 
burn, Yellowstone National Park: Aug. 2, 
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1940, T. H. Frison & T. H. Frison, Jr., 52, 
$29. 

In fig. 126 are illustrations of these 
specimens as follows: dorsum of male 
abdomen, lateral view of male terminal 
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abdominal segments, supra-anal process of 
male, subgenital plate of female, and head 
and pronotum. 

Alloperla pallidula (Banks) 

Chloroperla pallidula Banks (1904, p. 99). 
Original description, 9 

Alloperla dubia Frison (1935b, p. 338). 
Original description, 6, 9. New synonymy. 

In 1935, I described dubia as a new 
species closely related to pallidula and 
differing from it in having a median, 
longitudinal, dorsal, dark stripe on the 
abdomen. Although Needham & Claas- 
sen (1925) had treated pallidula as a 
species with this dark stripe, I had dis- 
regarded their concept of this species be- 
cause of information from Dr. Nathan 
Banks that pallidula did not have such a 
stripe, and there was no indication in the 
original description of such a stripe on 
the typic specimen. 
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A recent study of the typic female of 
pallidula in the collection of the Museum 
of Comparative Zoology has revealed that, 
although faded and barely distinguishable, 
the type of pallidula does have the dorsal, 
longitudinal, dark stripe on the abdomen, 
as Needham & Claassen (1925) stated. 
Although females of Alloperla are not as 
satisfactory as males for purposes of spe- 
cific recognition, I have come to the con- 
clusion that pallidula and dubia are the 
same species and therefore the name dubia 
should fall in synonymy upon the basis of 
priority. 

This paper is also the proper place to 
correct another statement made by me in 
my 1935d paper involving dubia. At that 
time, I recorded that three specimens of 
the “Aug., Estes Park, Colo.” material 
recorded by Needham & Claassen (1925) 
were without a dark dorsal stripe on the 
abdomen “and hence agree with the true 
pallidula Banks,’ as I then accepted it. 
A restudy of these specimens reveals that 
this stripe was originally present but is 
now barely distinguishable because of fad- 
ing or bleaching in preservative. Recent- 
ly, Hoppe (1938) recorded both pallidula 
and dubia from Washington, but a check 
of her material named as these two species 
reveals that only one species—dubia—is 
involved. In other words, there is now 
no evidence that a western species exists 
which is structurally like pallidula but 
that differs in lacking the dark dorsal ab- 
dominal stripe. 
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Alloperla diversa Frison 

Alloperla diversa Frison (1935b, p. 333). 
Original description, @, @. 

Alloperla nimbilis Hoppe (1938, p. 155). 
Original description, ¢. New synonymy. 

A study of the male type of nimbilis, 
through the courtesy of Professor Trevor 
Kincaid of the University of Washington, 
has revealed that it is practically identical 
with the male type of diversa, described 
from Oregon. The supra-anal process may 
differ slightly, but certainly no differences 
exist to warrant separate specific recogni- 
tion, in the absence of other characters. 
Hoppe did not record diversa from Wash- 
ington, and no mention is made in the 
original description of nimbilis of difter- 
ences from or similarities to diversa. 

Alloperla chloris Frison 

Alloperla chloris Frison (1934, p. 27). Orig- 
inal description, ¢, @. 

Chloroperla milnei Ricker (1935, p. 198). 
Original description, ¢, 2. New synonymy. 

A restudy of a paratypic specimen of 
milnet in the Illinois Natural History 
Survey collection and the cleared terminal 
abdominal segments of another paratypic 
specimen sent to me by Dr. W. E. Ricker 
on loan from the Royal Ontario Museum 
of Zoology, Toronto, Canada, has re- 
vealed that milnei is a synonym of chloris. 
Dr. Ricker states in a letter to me that he 
concurs with my opinion regarding this 
synonymy. 
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rickeri, 241, 267, 269 bradleyi, Protarcys, 287, 289 
sp., 266 brevicauda, Acroneuria, 277 
torontonensis, 265 brevis, Hastaperla, 242, 338, 339, 340 
virginiana, 269 brevis, Chloroperla, 338, 340 
vivipara, 241, 265 brevis, Peltoperla, 245, 246 

Alloperla, 237, 242, 337, 338, 339, 340, 344 bulbosa, Diploperla, 307 
banksi, 242, 339, 343 burksi, Isoperla, 242, 332 
caudata, 242, 339, 342 
chloris, 347 californica, Acroneuria, 284 
concolor, 345 californica, Nemoura, 261 
cydippe, 338 capitata, Neophasganophora, 241, 302 
diversa, 347 capitata, Perla, 302 
dubia, 346 Capnella 
fidelis, 346 pygmaea, 265 
lodgei, 344 vivipara, 265 
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Capnia, 237, 241, 262 

minima (?), 265 
opis, 241, 262, 264, 266 
sp., 262 
vernalis (?), 240, 241, 262, 264 

Capniidae, 237, 238, 239, 241, 262 
Capnura, 237 
carolina, Nemocapnia, 241, 262 
carolinensis, Acroneuria, 281, 283 
carolinensis, Perla, 281 
cascadensis, Isoperla, 337 
caudata, Adelungia, 286 
caudata, Alloperla, 242, 339, 342 
chloris, Alloperla, 347 
Chloroperla, 237, 337, 338, 339 

brevis, 338, 340 
cydippe, 337, 338, 339, 340 
holochlora, 311 
lutea, 337 
milnei, 347 
montana, 330, 331 

nana, 344 
orpha, 338, 339, 340 
opis, 264 
pallidula, 346 
terna, 339 
transmarina, 316 
tripunctata, 337, 338, 340 

Chloroperlidae, 237, 238, 239, 240, 242, 337 
chrysannula, Isoperla, 337 
claasseni, Leuctra, 241, 256, 258, 259 
claasseni, Paraleuctra, 256, 257 
Claassenia, 237, 238, 286, 301 

arctica, 285, 286 
languida, 286, 301, 302 

clara, Acroneuria, 275 
clio, Clioperla, 336 
clio, Isoperla, 242, 330, 334, 336 
Clioperla 

annecta, 329 
clio, 336 

clymene, Neoperla, 241 
colubrinus, Isogenus, 290 
comstocki, Pteronarcys, 245 
concolor, Alloperla, 345 
confusa, Isoperla, 242, 330, 331 
conspicua, Isoperla, 242 
contorta, Brachyptera, 253 
contorta, Taeniopteryx, 253 
cornelia, Peltoperla, 247 
cornuta, Allocapnia forbesi, 241 
crosbyi, Hydroperla, 241, 293, 295, 296, 302 
crosbyi, Perla, 302 
cuestae, Acroneuria, 281 
curiosa, Allocapnia, 268 
cydippe, Alloperla, 338 
cydippe, Chloroperla, 337, 338, 339, 340 
cydippe, Hastaperla, 242, 339 
cydippe, Isopertyx, 340 

decepta, Isoperla, 242, 323, 324 
decepta, Leuctra, 241, 256, 257, 258, 259 
depressa, Acroneuria, 284, 285, 302 
depressa (?), Acroneuria, 286 
dicala, Isoperla, 240, 241, 321, 324 
Dictyogenus (?) phaleratus, 302 
Dictyopterygella, 237, 238, 239, 240 

bicaudata, 301 
knowltoni, 299, 305 

Dictyopteryx 
irregularis, 287, 290 
signata, 287, 290 
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Diploperla, 237, 238, 239, 240, 301, 302 
aestivalis, 302 
alameda, 302 
arina, 309 
bilobata, 239, 302, 307, 311 
bulbosa, 307 
duplicata, 239, 302, 311 
errata, 302 
expansa, 302, 305, 307 
fugitans, 302 
hastata, 300, 302, 309, 325 
innubila, 302 
luctuosa, 239, 302 
misnoma, 302 
modesta, 302, 303, 307 
nona, 302 
phalerata, 302 
pilata, 305 
ramosa, 302 
sorpta, 302 
tinctata, 302 
verticalis, 302, 311 

diversa, Alloperla, 347 
dolobrata, Perlodes, 289 
dolobrata, Protarcys, 287, 289 
dorata, Hydroperla, 293, 295 
dorsata, Pteronarcys, 242, 244 
dorsata, Sialis, 242 
drymo, Perlinella, 241 
dubia, Alloperla, 346 
duplicata, Isoperla, 241, 302 
duplicata, Perla, 302 
duplicata, Diploperla, 239, 302, 311 
duplicata, Perla, 302 

Eccoptura xanthenes, 277 
elongatus, Isogenus, 290, 291 
ephyre, Atoperla, 241 
errata, Diploperla, 302 
errata, Perla, 302 
Eucapnopsis, 237, 238 
evoluta, Acroneuria, 241, 272, 273, 274, 277 
expansa, Diploperla, 302, 305, 307 
expansa, Perla, 302, 305 
extensa, Isoperla, 315 

fasciata, Brachyptera, 241, 248, 250, 254, 256 
fasciata, Semblis, 250 
fasciata, Strophopteryx, 250 
fidelis, Alloperla, 346 
filicis, Acroneuria, 275 
Filipalpia, 237, 239 
flavicornis, Pteronarcys, 242 
forbesi, Allocapnia, 241, 269 

cornuta, 241 
forcipata, Leuctra, 259 
frigida, Pteronarcys, 242 
frontalis, Isogenus, 290 
frontalis, Paraperla, 339 
fugitans, Diploperla, 302 
fugitans, Perla, 302 
fulva, Isoperla, 315, 337 
fusca, Isoperla, 317 

Garman, Larva No. 1, 273 
georgiana, Acroneuria, 280 
georgiana, Perla, 280 
glacialis, Brachyptera, 251 
glacialis, Nemoura (Brachyptera), 251 
glacialis, Taeniopteryx, 251 
granulata, Allocapnia, 241 

harti, Hydroperla, 241, 293, 295, 296 
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Hastaperla, 237, 238, 239, 242, 338, 339, 340 transmarina, 316 
brevis, 242, 338, 339, 340 trictura, 336 
cydippe, 242, 339 truncata, 324, 325 
orpha, 338, 340 ventralis, 316, 334 

hastata, Diploperla, 300, 302, 309, 325 Isoperlidae, 237, 239, 240, 242, 311 
hastatus, Isogenus, 302 Isopteryx, 337, 338 
holochlora, Chloroperla, 311 cydippe, 340 
holochlora, Isoperla, 311 
Holognatha, 237 kansensis, Banksiella, 278 
Hydroperla, 237, 239, 240, 241, 287, 292, 300, kansensis, Perla, 302 

301, 302 kansensis, Togoperla, 241, 277, 302 
crosbyi, 241, 293, 295, 296, 302 Kathroperla, 237, 239, 338, 339 
dorata, 293, 295 kincaidi, ‘Taeniopteryx, 251 
harti, 241, 293, 295, 296 knowltoni, Dictyopterygella, 299, 305 
nalata, 293, 295, 296 Kollaria insignis, 242 
olivacea, 296 
parallela, 293, 295, 296, 298 languida, Claassenia, 286, 301, 302 
subvarians, 292, 295, 296, 302 languida, Perla, 286, 301, 302 
varians, 241, 293, 295, 296, 302 lata, Isoperla, 334 

Leuctra, 237, 241, 256, 260, 342 
ignota, Perlodes, 288 claasseni, 241, 256, 258, 259 
illinoensis, Allocapnia, 241, 269 decepta, 241, 256, 257, 258, 259 
immarginata, Perla, 302 forcipata, 259 
immarginata, Togoperla, 302 occidentalis, 259, 260 
incesta, Perla, 290 projecta, 260 
incisura, Allocapnia, 266 purcellana, 259 
innubila, Diploperla, 302 sara, 241, 259 
innubila, Perla, 302 tenuis, 241, 256, 257, 258, 261 
insignis, Kollaria, 242 Leuctridae, 237, 238, 239, 241, 256 
insipida, Isoperla, 321 limata, Brachyptera, 255 
internata, Acroneuria, 241 lineata, Arcynopteryx, 287, 288 
irregularis, Dictyopteryx, 287, 290 lita, Taeniopteryx, 241, 249 
Isocapnia, 237 lobata, Nemoura, 261 
Isogenus, 237, 239, 240, 287, 291, 301 lodgei, Alloperla, 344 

colubrinus, 290 longiseta, Isoperla, 242, 318, 321 
elongatus, 290, 291 luctuosa, Diploperla, 239, 302 
frontalis, 290 luctuosa, Perla, 302 
hastatus, 302 lurida, Perla, 282 

Isoperla, 235, 237, 238, 240, 242, 302, 311, 337, lutea, Chloroperla, 337 
338, 339 lycorias, Acroneuria, 281, 283 
bilineata, 9242-311, 315, 316; 320,321, 323, lycorias, Perla, 283 

325, 332, 338 
burksi, 242, 332 margarita, Perlodes, 288 
cascadensis, 337 marlynia, Isoperla, frontispiece, 242, 330, 334, 
chrysannula, 337 336 
clio, 242, 330, 334, 336 maura, Nemoura, 248 
confusa, 242, 330, 331 maura, Taeniopteryx, 241, 248, 253 
conspicua, 242 maxima, Perla, 301 
decepta, 242, 323, 324 media, Perla, 302 
dicala, 240, 241, 321, 324 media, Togoperla, 241, 302 
duplicata, 241, 302 Megaleuctra, 237 
extensa, 315 Megarcys, 287 
fulva, 315, 337 mela, Acroneuria, 241, 274, 277 
fusca, 317 milnei, Chloroperla, 347 
holochlora, 311 minima (?), Capnia, 265 
insipida, 321 minor, Arcynopteryx, 287 
lata, 334 minor, Perlodes, 287 
longiseta, 242, 318, 321 minuta, Isoperla, 242, 323, 344 
marlynia, frontispiece, 242, 330, 334, 336 misnoma, Diploperla, 302 
minuta, 242, 323, 344 misnoma, Perla, 302 
mohri, 242 modesta, Diploperla, 362, 303, 307 
montana, 331 modesta, Perla, 302, 303 
mormona, 318, 319, 320, 321 mohri, Isoperla, 242 
namata, 240, 327 montana, Chloroperla, 330, 331 
orata, 323 montana, Isoperla, 331 
patricia, 312, 313 mormona, Isoperla, 318, 319, 320, 321 
pinta, 329, 337 mystica, Allocapnia, 241, 262 
richardsoni, 242 
signata, 328, 329 nalata, Hydroperla, 293, 295, 296 
similis, 325 namata, Isoperla, 240, 327 
slossonae, 329 nana, Chloroperla, 344 
tokula, 337 nanina, Alloperla, 343, 344 
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nebulosa, Taeniopteryx, 248 
neglecta, Alloperla, 345 
Nemocapnia, 237, 238, 241, 262 

carolina, 241, 262 
Nemoura, 237, 238, 241, 260, 342 

(Brachyptera) glacialis, 251 
californica, 261 
lobata, 261 
maura, 248 

nivalis, 248 
tenuis, 258 
trispinosa, 241, 260, 261 
venosa, 241, 260, 261 

Nemouridae, 237, 238, 239, 241, 260 
Neoperla, 237, 241 

clymene, 241 
Neophasganophora, 237, 240, 241, 302 

capitata, 241, 302 
Nephelopteryx, 248 
Nephopteryx, 238 
nigripennis, Brachyptera, 256 
nimbilis, Alloperla, 347 
nivalis, Nemoura, 248 
nivalis, Taeniopteryx, 241, 248, 250, 253 
nivicola, Perla, 265 
nobilis, Pteronarcys, 241, 242, 244 
nona, Diploperla, 302 
nona, Perla, 302 
novascotiana, Alloperla, 345 

Obipteryx, 238 
obscura, Perla, 302 
occidentalis, Leuctra, 259, 260 
Oemopteryx, 238, 250 
(Oemopteryx) alex, Taeniopteryx, 251 
olivacea, Hydroperla, 296 
olivacea, Perla, 296 
opis, Capnia, 241, 262, 264, 266 
opis, Chloroperla, 264 
orata, Isoperla, 323 
oregonensis, Brachyptera, 251 
oregonensis, Taeniopteryx, 251 
Oroperla, 237, 238 

barbara, 287 
orpha, Chloroperla, 339, 340 
orpha, Hastaperla, 338, 340 

pacifica, Acroneuria, 284 
pacifica, Brachyptera, 251, 256 
pacifica, Taeniopteryx, 251 
pallida, Taeniopteryx, 252 
pallidula, Alloperla, 346 
pallidula, Chloroperla, 346 
Paraleuctra, 256, 257, 260 

claasseni, 256, 257 
projecta, 260 

parallela, Hydroperla, 293, 295, 296, 298 
Paraperla, 237, 338, 339 

frontalis, 339 
parvula, Taeniopteryx, 241, 249, 250 
patricia, Isoperla, 312, 313 
Peltoperla, 237 

arcuata, 246, 247 
brevis, 245, 246 
cornelia, 247 
zipha, 247 

Peltoperlidae, 237, 238, 239, 245 
pennsylvanica, Acroneuria, 275 
perbranchiata, Acroneuria, 281, 283 
Perla, 238, 300, 301, 302 

aestivalis, 302 
alameda, 302 

arida, 272 
bilobata, 302 
bipunctata, 301 
carolinensis, 281 
capitata, 302 
crosbyi, 302 
duplicata, 302 
errata, 302 
expansa, 302, 305 
fugitans, 302 
georgiana, 280 
immarginata, 302 
incesta, 290 
innubila, 302 
kansensis, 302 
languida, 286, 301, 302 
luctuosa, 302 
lurida, 282 
lycorias, 283 
maxima, 301 
media, 302 
misnoma, 302 
modesta, 302, 303 
nivicola, 265 
nona, 302 
obscura, 302 
olivacea, 296 
placida, 271 
postica, 292, 293, 302 
ramosa, 302 
sabulosa, 285, 302 
similis, 325 
slossonae, 329 
sorpta, 302 
subvarians, 292 
tincta, 302 
tinctata, 302 
titusi, 290 
trictura, 336 
valida, 272 
varians, 302 
venosa, 302 
verticalis, 302 
xanthenes, 277 

Perlesta, 237, 241 
placida, 241, 271 

Perlidae, 237, 238, 239, 241, 271, 301, 311 
Perlinella, 237, 241 

drymo, 241 
Perlinodes, 287 
Perlodes, 237, 238, 239, 240, 287, 292, 300, 301 

americana, 288 
aurea, 288 
dolobrata, 289 
ignota, 288 
margarita, 288 
minor, 287 
signata, 290 
slossonae, 287, 289 
tibialis, 287, 289 
yosemite, 287, 290 

Perlodidae, 237, 238, 239, 240, 241, 287, 300, 
301, 311 

Perlomyia, 237 
perplexa, Acroneuria, 241, 277 
phalerata, Diploperla, 302 
phaleratus, Dictyogenus (?), 302 
Phryganea bicaudata, 301 
pictetii, Pteronarcys, 241, 242, 244 
pilata, Diploperla, 305 
pinta, Isoperla, 329, 337 
placida, Perla, 271 
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placida, Perlesta, 241, 271 
Plecoptera, List of the Illinois, 241 
Plecoptera, Revised classification, 237 
Plecoptera, Revised key to families, 238 
postica, Perla, 292, 293, 302 
projecta, Leuctra, 260 
projecta, Paraleuctra, 260 
prolonga, Acroneuria, 272, 273 
Protarcys, 287, 289 

bradleyi, 287, 289 
dolobrata, 287, 289 

proteus, Pteronarcys, 242, 244, 245 
Pteronarcella, 237 
Pteronarcidae, 237, 238, 239, 241, 242 
Pteronarcys, 237, 240, 241, 242 

biloba, 245 
comstecki, 245 
dorsata, 242, 244 
flavicornis, 242 
frigida, 242 
nobilis, 241, 242, 244 
pictetii, 241, 242, 244 
proteus, 242, 244, 245 
rectus, 242 
regalis, 242, 244 
shelfordi, 242 
species, 245 

purcellana, Leuctra, 259 
pygmaea, Allocapnia, 241, 265, 269 
pygmaea, Capnella, 265 
pygmaea, Semblis, 265 

ramosa, Diploperla, 302 
ramosa, Perla, 302 
raynoria, Taeniopteryx, 251 
recta, Allocapnia, 241 
rectus, Pteronarcys, 242 
regalis, Pteronarcys, 242, 244 
Rhabdiopteryx, 238, 250 
richardsoni, Isoperla, 242 
rickeri, Allocapnia, 241, 267, 269 
rossi, Brachyptera, 254 
ruralis, Acroneuria, 241 

sabulosa, Acroneuria, 285, 302 
sabulosa, Perla, 285, 302 
sara, Leuctra, 241, 259 
Semblis 

fasciata, 250 
pygmaea, 265 

Setipalpia, 237 
shelfordi, Pteronarcys, 242 
Sialis dorsata, 242 
signata, Dictyopteryx, 287, 290 
signata, Isoperla, 328, 329 
signata, Perlodes, 290 
similis, Isoperla, 325 
similis, Perla, 325 
slossonae, Isoperla, 329 
slossonae, Perla, 329 
slossonae, Perlodes, 287, 289 
sorpta, Diploperla, 302 
sorpta, Perla, 302 
Strophopteryx, 238, 248, 250 

fasciata, 250 
Subulipalpia, 237, 239 
subvarians, Hydroperla, 292, 295, 296, 302 
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subvarians, Perla, 292 
Systellognatha, 237 

Taeniopterygidae, 237, 238, 239, 241, 247, 250 
Taeniopteryx, 237, 241, 248, 250 

contorta, 253 
glacialis, 251 
kincaidi, 251 
lita, 241, 249 
maura, 241, 248, 253 
nebulosa, 248 
nivalis, 241, 248, 250, 253 
(Oemopteryx) alex, 251 
oregonensis, 251 
pacifica, 251 
pallida, 252 
parvula, 241, 249, 250 
raynoria, 251 
vanduzee, 253 

tenuis, Leuctra, 241, 256, 257, 258, 261 
tenuis, Nemoura, 258 
terna, Chloroperla, 339 
theodora, Acroneuria, 284 
tibialis, Perlodes, 287, 289 
tincta, Perla, 302 
tinctata, Diploperla, 302 
tinctata, Perla, 302 
titusi, Perla, 290 
Togoperla, 237, 241, 302 

immarginata, 302 
kansensis, 241, 277, 302 
media, 241, 302 
sp. a, 241 

tokula, Isoperla, 337 
torontonensis, Allocapnia, 265 
transmarina, Chloroperla, 316 
transmarina, Isoperla, 316 
trictura, Isoperla, 336 
trictura, Perla, 336 
trifasciata, Brachyptera, 248 
tripunctata, Chloroperla, 337, 338, 340 
trispinosa, Nemoura, 241, 260, 261 
truncata, Isoperla, 324, 325 

vagans, Arcynopteryx, 287, 288 
valida, Acroneuria, 273, 274 
valida, Perla, 272 
vanduzee, Brachyptera, 253 
vanduzee, Taeniopteryx, 253 
varians, Hydroperla, 241, 293, 295, 296, 302 
varians, Perla, 302 
venosa, Nemoura, 241, 260, 261 
venosa, Perla, 302 
ventralis, Isoperla, 316, 334 
vernalis (?), Capnia, 240, 241, 262, 264 
verticalis, Diploperla, 302, 311 
verticalis, Perla, 302 
virginiana, Allocapnia, 269 
vivipara, Allocapnia, 241, 265 
vivipara, Capnella, 265 

xanthenes, Acroneuria, 277 
xanthenes, Eccoptura, 277 
xanthenes, Perla, 277 

yosemite, Perlodes, 287, 290 

zipha, Peltoperla, 247 
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Above, Illinois Natural History Survey laboratory and instrument pier on Ridge Lake, Fox Ridge 
State Park, near Charleston, Ill. This new 18-acre artificial lake is an experimental area for 
limnology and fish management studies. The laboratory is equipped for many phases of lake 
work and also furnishes living quarters for Survey technicians. The instrument pier, in lake at 
left, houses recording instruments for air and water temperatures, a rain gage, a water level 
recorder, and wind direction and velocity indicators. Ridge ke, which was stocked in the 
spring of 1941 with largemouth bass only, was opened to public fishing in 1942. 

Below, the dam and outlet tower at Ridge Lake, April, 1941, when the lake was beginning to 
fill. The tower was designed to take care of small rises of water. The water enters the tower 
at its base, and, when the lake level reaches a point about 3 feet from the top of the tower, the 
water spills over a partition in the tower and flows through a concrete tunnel to the other side of 
the dam. A surface spillway (not shown in illustration) carries off flood waters. A valve at 
the base of the tower allows the lake to be completely drained. The face of the earth dam is 

shown being rip-rapped with concrete blocks to prevent washing. 



Management of 

Small Artificial Lakes 

A Summary of Fisheries 
Investigations, 1938-1942 

GEORGE W. BENNETT 

HE management of lakes for fish- 
ing should not be confused with fish 
culture as generally practiced in the 

United States. Lake management may re- 
quire the products of fish culture, but its 
concept is much broader in that it attempts 
to discover and apply fundamental biologi- 
cal principles and relationships associated 
with fishes in natural or artificial waters, 
with the practical object of increasing fish 
yields and maintaining them. While cur- 
rent literature dealing with the physical, 
chemical and biological aspects of fish en- 
vironment is voluminous, little is known 
concerning the ecological interrelationships 
of the fishes themselves, and this field offers 
a great deal of promise to those investi- 
gators who are called upon to find a solu- 
tion to the ever increasing fishing pressure 
of a recreation-minded public. 

Artificial lakes, although often lacking 
some of the scenic beauty of natural 
waters, can be made attractive as centers 
of recreation throughout much of our 
country. From the standpoint of fish man- 
agement, they have an advantage over 
natural waters in that they are usually 
smaller, and often can be drained or other- 
wise rid of undesirable fish. However, 
large natural lakes as well as large arti- 
ficial lakes are practically beyond the scope 
of the fish manager, once they become 
filled with undesirable fish. Large-scale 
netting operations on such waters may 
reduce the numbers of these undesirable 
species, but offer little assurance of perma- 
nent improvement. 

The material in this paper includes 
information from several sources. “That 
gathered by Dr. David H. Thompson, IIli- 

nois Natural History Survey Zoologist, 
and the author, from censusing the fish of 
22 small artificial lakes in Illinois has been 
of great value in determining the kinds of 
fish suited to this type of habitat. It has 
also revealed some of the causes for poor 
fish yields, as well as information on the 
compatibility of various species. Angling 
records supplemented by hoopnet samples 
from several lakes provide a means of 
measuring the effects of underfishing and 
overfishing on fish populations. The case 
histories of many experimental lakes in 
which various combinations of fishes have 
been stocked suggest the degree of useful- 
ness of the different combinations in fish 
management. 

Objectives of Fish Management 

The primary objective of fish manage- 
ment is to produce and maintain “good 
fishing.” A definition of “good fishing” 
should include the element of numbers of 
fish caught per unit of time or effort, as 
well as that of size of individual fish. 
Numbers and sizes can hardly be defined 
satisfactorily for all cases, because of vari- 
ation in the kinds of fish involved as well 
as in desires of the fishermen. However, 
the fish manager has need of some criterion 
useful (although not entirely satisfactory ) 
in comparing the “goodness” of fishing 
waters. There is some agreement on the 
criterion of numbers placed at one fish per 
man-hour. In Illinois, where nearly all 
catches are bass, crappies, sunfish (cen- 
trarchids) or catfish, we have defined “‘de- 
sirable size’ for several common species 
(Bennett, Thompson & Parr 1940, p. 3). 
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This represents approximately the mini- 
mum size for table use. For example, in 
the bluegill this minimum has been set at 
6 inches total length or about 0.25 pound ; 
in the crappie, 8 inches or about 0.30 
pound. A suggested definition of a good 
fishing lake is one which produces an aver- 
age catch of one fish of desirable size per 
man-hour of effort during the fishing sea- 
son, and one which will maintain this rate 
year after year. Swingle & Smith (1938) 
in their Management of Farm Fish Ponds 
and in other publications (1939, 1941, 
1942) say little about maintaining sus- 
tained yields, except through periodic 
draining and restocking. 

The fish manager should have some 
knowledge of the carrying capacities of his 
lakes, and the kinds of fish that are present, 
as well as the intensity of fishing pressure. 
He can assume through experience some 
reasonable poundage figure (based on nor- 
mal increment of the fish and carrying 
capacity of the lake) for cropping each 
lake, to serve as a guide in the yearly har- 
vest of fish. Only by controlling the fish- 
ing pressure within a minimum range 
around the actual optimum yield can he 
have any assurance of sustained good fish- 
ing. Moreover, he should have the ability 
not only to recognize, but to control, cer- 
tain outside influences which may limit or 
upset his planned yield. For example, the 
introduction of rough fish, such as carp 
and buffalo, through use of bait minnows 
may in time so restrict the size and abun- 
dance of hook-and-line species as greatly 
to reduce the yearly catch. 

The importance of rough fish in limiting 
good fishing in artificial lakes has often 
been underestimated or overlooked. When 
carp or buftalo gain entrance into these 
lakes, they greatly influence the success of 
more desirable kinds. A change in the 
status of the game-fish population may 
come about through disturbance during the 
spawning period of the nest-building fishes, 
or rough fish may cause (through greatly 
increased turbidity) such a modification of 
the environment that it becomes unsuitable 
to the game and pan fish. Roily artificial 
lakes in Illinois invariably contain many 
rough fish or bullheads and small numbers 
of stunted crappies and sunfish. In lakes 
containing large populations of rough fish, 
additional stocking of centrarchids will 
not improve fishing. When the rough fish 
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are entirely removed, the lakes become 
clear, and there is a marked improvement 
in size, condition and numbers of the 
game-fish population. 

In some waters poor fishing may be due 
to an abundance of so-called forage fish, 
those species that are popularly supposed 
to serve as food for the desirable game fish. 
How these limit the numbers of more de- 
sirable fish is unknown, but crowding and 
food competition may be important factors. 

Popular misconceptions have led Illinois 
fishermen or their organizations to insist 
upon the introduction into artificial lakes 
of several species of valuable fishes that are 
not suited to this environment. The most 
common fishes of this classification are the 
smallmouth bass and white bass. Other 
important fishes somewhat less commonly 
stocked are the walleyed-pike, northern 
pike, lake trout and muskellunge—the lake 
fishes of the north. —The warm water and 
low oxygen concentrations seasonally char- 
acteristic of artificial lakes insure the early 
death of such fish. In a few instances in 
which they managed to survive for a time, 
they were unable to reproduce successfully. 

There are, however, a few species of 
warm water fish apparently well suited to 
artificial lakes; these include largemouth 
bass, crappies, bluegills and bullheads. Up- 
on these the Illinois lake fisherman must 
depend for angling. Yet problems arise 
when these fish are used, because of their 
great reproductive potential and the lack of 
natural predators. Stunting is the most 
common cause for poor fishing in artificial 
lakes stocked with these species. Although 
the largemouth bass is the most predatory 
of these fish, it seems unable to control 
populations of bluegills and crappies with- 
out the assistance of heavy hook-and-line 
fishing. 

Evaluation of Species 

More than 40 species of fish were found 
in 22 artificial lakes of Illinois in the 
course of censusing their fish populations. 
While most of these lakes furnished little 
or no fishing for a time previous to renova- 
tion, several represented average fishing 
waters, and a few were producing excel- 
lent catches. Past yield and_ stocking 
records are vague for many of these lakes. 
Such information may be gathered from 
lake owners or fishermen, but at best it is 
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somewhat inaccurate. In a few instances 
the censuses correlated nicely with verbal 
historical information. Usually, however, 
the older waters had been stocked so many 
times, and from so many sources, that it 
was impossible to determine the origin of 
their fish. In a few instances this historical 
information indicated that unfavorable 
changes in fishing had taken place within 
the past 5 or 6 years; earlier these lakes 
had produced good fishing, but gradually 
had changed until they produced little or 
none. 

A perusal of fish censuses of the 22 lakes 
gives information not only as to what spe- 
cies do well in artificial lakes but also 
something of their potential value in fish 
management. For example, if green sun- 
fish, Lepomis cyanellus Rafinesque, were 
found in nearly all lakes, but never of sizes 
large enough to interest fishermen, it might 
be conceded that stocking this fish in other 
artificial lakes would offer little in return 
for the effort. With the purpose of mak- 
ing a rough evaluation of common fishes, 
the censuses were carefully studied. 

Tables 1 and 2 present a partial sum- 
mary of these lake censuses. Table 1 lists 
the lakes and ponds with the composition 
of their fish populations for more common 
species given as per cents of total weight 
of fish. Table 2 lists the same lakes and 
ponds with their locations, areas, types of 
basins, transparencies in feet at the time 
their fish populations were removed, and 
the total poundage of fish removed per 
acre. 

The status of the more important species 
could have been expressed in table | as 
per cents of the total populations by num- 
bers instead of by weights, but it is felt 
that the use of weights rather than num- 
bers gives a better indication of the im- 
portance of individual species. 

The designation of ‘“‘old” and “new” 
under types of basins in table 2 is as fol- 
lows: ‘‘New” lakes and ponds are less 
than 5 years old, while ‘“‘old” are from 5 
to 50 years. The transparencies listed in 
the next column are only relative, as con- 
siderable variation may be found during 
any year. However, it may be seen that 
there is some correlation between low 
transparencies given in table 2, and high 
percentages of carp, buffalo, bullheads and 
gizzard shad, listed in table 1. The 
column ‘Total Weight of Fish, Pounds 
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per Acre,” table 2, is the result of dividing 
the total poundage of fish taken from the 
lake by its surface area in acres. It will 
be noted that the older waters usually sup- 
port the higher poundages of fish and that 
lakes containing large percentages of rough 
and forage fish show greater poundages 
than those containing mostly desirable fish. 

In the following paragraphs, important 
species are considered separately and on the 
basis of the census work outlined in tables 
1 and 2. The status of each species was 
determined in each lake where it occurred, 
and each species was considered in relation 
to other species present. The arrangement 
of these fish in the following paragraphs 
1s not systematic. 

Largemouth Bass 

Huro salmoides (Lacépéde ) 

Contrary to general belief, the large- 
mouth bass does not require a habitat of 
large size. It was found in 18 of the 22 
Illinois lakes censused, and the bass popu- 
lations averaged better in small than in 
large lakes, both in numbers and in size 
of individuals. Population densities varied 
from a fraction to 129 fish per acre of 
water. In five lakes, the bass population 
made up from 14 to 25 per cent of the 
weight of the total fish population. Only 
one of these five lakes contained more than 
a very few rough fish. Forage fish were 
present in only one of the three lakes con- 
taining the highest percentages of bass. 
Bass made up 25 per cent of the total 
population (by weight) in a lake that was 
overfished. Here angling was restricted 
during the spawning season, but intensive 
at other times. 

In the 13 other lakes in which they 
were found, bass were less numerous. By 

weight they represented less than + per 

cent of the fish populations. All of these 

lakes contained large poundages of rough 

fish and forage fish (gizzard shad, golden 

shiners and other minnows) and all but 

three contained large populations of crap- 

pies. Most of these lakes were muddy 

throughout the year. 
Successful largemouth bass populations 

were found in clear water. Repeated 

stocking of bass in muddy lakes containing 

large numbers of rough fish did not in- 

crease the bass population permanently. 

Small bass populations are frequently asso- 
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Table 2—A summary of the fish censuses of 22 artificial lakes in Illinois, 
areas, types of basin, transparency of water, and total poundages of fish collected 
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showing lake 
per acre. 

Tora. 
SURFACE Type Transpar- | WEIGHT 

Bopy or WATER Location AREA, OF ENCY, or Fisu 
ACRES BAsIn In FEEt* Pounps 

PER ACRE 

Weldon Springs Lake....| Near Clinton....|} 12.10 Old reservoir... = 409 
Southside Country Club 
J | SCE SE, eee aa Near Decatur.... 8.40 Old reservoir. . . — 719 

Lower Twin Lake....... Near Decatur.... 1.36 Old pond...... lei 778 
Homewood Lake........ Decatuni. sate. 2.83 Old pond...... 15 699 
Bronlealalkers oops tes ses! os as Near Mount Zion 1.38 Old pond...... 0.6 539 
Farmer City Golf Course 

iL pice 5 Sls are Farmer City..... 0.75 Old pond...... 1D 455 
Bdwards Pond. <:.:.:.:. Near Kincaid.... 1.00 Old pond...... 1.0 398 
Upper Twin Lake....... Near Decatur.... 1.08 Old pond...... 0.5 392 
Crystal Lake Club No. 1 | Illinois, near Bur- 

[Lysis OE 2 ke ear lington, Iowa...| 0.75 Old pond...... — 358 
Mack Jack Lake........ Illinois, near Bur- 

lington, Iowa... 4.00 Old pond...... — 280 
WeltavPond i... .6cs 5 os Jonesboro....... 0.80 New pond..... 4.0 234 
Me SHAKE No oe ca oe» Near Le Roy..... 1.30 New pond..... 2.0 230 
Nekasmlbakces. ae. Soi Near Decatur.... 1.50 New pond..... 2.3 221 
‘Snell [Ley Ses aR ae a Near Clinton... . 1.50 Old pond...... 0.7 215 
nized) Make): ) 4... 2. so. Near Alton...... DENA: Old pond...... 1s 206 
Waltonian Pond......... Near Rudemont. . 1.10 New pond in 

forest land... 3.0 71 
TIC KES SEONG se. sac os. Near Monticello. . 8.60 Old oxbow..... 0.5 1,145 
Wrystalulcake eo... Wisbariaien ne 6.30 Old oxbow..... 0.8 658 
Duck Pond, Pollywog 
ASSOGIAM ONE nn ee 2 Near Oakwood. . 3.10 Old strip mine. Pps 673 

Triangle Pond, Pollywog 
ASSOCIAHONM ey... Near Oakwood. . 2.50 Old strip mine.. Dp 487 

Duck Island Farm Lake.| Near Banner..... 4.90 New gravel pit. 5 316 
Sportsmen’s Lake.......| Near Lincoln... . Rw) Old gravel pit.. 3.0 341 

EMV CLAC CHEMO ere ltteer eater aiadé 3.23 Less 446.5 

*Secchi disc transparency at time of renovation. 

ciated with large crappie populations and The smallmouth is common in most 
vice versa, as crappies seem to be the main 
competitors of bass. 

Smallmouth Bass 

Micropterus dolomieu Lacépede 

The smallmouth bass is not suited to 
artificial lakes that depend on_ surface 
drainage for water supply. It was present 
in only 3 of the 22 lakes censused, al- 
though it had been stocked in others. One 
lake contained only two specimens, both 
of legal size. Another lake of 1.3 acres 
contained 21 of these fish, the largest 
weighing 1.25 pounds; a few small ones 
were collected, indicating partial spawn- 
ing success. Associated with these small- 
mouth bass in the 1.3-acre lake were small 
bullheads, green sunfish and more than 
8,500 blunt-nosed’ minnows. 

Illinois streams and is frequently stocked 
in artificial lakes from this source. Almost 
without exception, the species of fish seined 
from small swift rivers are worthless for 
stocking lakes, either because they cannot 
tolerate lake conditions, or because they 
are of little value in angling. A few small- 
mouth bass, as well as several spotted bass, 
were taken from a strip-mine pond in Ver- 
milion County that had been flooded by an 
adjacent stream. 

White Crappie 

Pomoxis annularis Rafinesque 

The white crappie was present in 17 of 
the 22 lakes, and in one lake constituted 
38 per cent of the total fish population. 

This species is well suited to artificial lakes 

and reproduces very successfully. In 13 
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of the 17 lakes the white crappies were 
stunted. Fourteen of the lakes contained 
black crappies as well as white. In all but 
two, the white crappies were more numer- 
ous. 

In one lake where the white crappies 
were of good size (and amounted to 28 
per cent of the weight of the population), 
they were associated with largemouth bass, 
warmouth bass and bluegills. The most 
pronounced stunting of white crappies oc- 
curred in shallow muddy lakes, where 
they were associated with large numbers 
ot rough fish. In general, white crappies 
do well with other centrarchids, but must 
be thinned at frequent intervals to prevent 
stunting. 

Black Crappie 

Pomoxis nigro-maculatus (Le Sueur) 

Although black crappies were present in 
17 of the 22 lakes, they were usually less 
numerous than the white and of larger 
average size. Stunting was common, due 
to overpopulation and to competition with 
rough fish. Reproduction in the black 
crappie seems to be somewhat less success- 
ful than in the white. In the overfished 
lake mentioned in connection with the 
largemouth bass, the population of black 
crappies had been greatly reduced in num- 
ber by two seasons of intensive hook-and- 
line fishing. In an underfished lake, a 
badly stunted population of black crappies 
made up nearly 25 per cent of the total 
population. Here they were associated 
with white crappies, bluegills, green sun- 
fish and bullheads. In the lake containing 
the second largest population of black 
crappies, this species represented only 
about 6 per cent of the total weight of 
fish, and in other lakes it constituted only 
a small fraction of the total populations 
(4.4 per cent or less). 

Bluegill 

Lepomis macrochirus Rafinesque 

The bluegill is the most common as well 
as one of the best fishes for artificial lakes. 
It was present in 20 of the 22 lakes cen- 
sused. Associated with other centrarchids, 
it sometimes makes up as much as half of 
the population. It stands up under heavy 
fishing better than any other fish and pro- 
duces more fish of desirable size than other 
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sunfish. However, because it reproduces in 
such tremendous numbers, underfishing al- 
lows it to become stunted in many waters. 
In six lakes, bluegills made up from 20 to 
53 per cent of the weight. Smaller per- 
centages of bluegills were associated with 
large populations of rough fish, forage fish 
and bullheads. Stunting was common un- 
der these conditions. 

Warmouth Bass 

Chaenobryttus gulosus (Cuvier) 

The warmouth, present in 13 of the 22 
lakes, is much less desirable than the blue- 
gill. By weight it never represented more 
than 11 per cent of any population and 
usually much less. This species shows a 
wide range of sizes among individuals be-. 
longing to a single brood, a peculiarity sim- — 
ilar to that found in the largemouth bass. 
In most lakes, only a small number of fish — 
were large enough to interest fishermen, 
while the greater number were small. The 
ratio was about one or two large fish to 
several hundred small ones. For all prac- — 
tical purposes the warmouth bass adds 
little to the fish populations of artificial 
lakes in Illinois. 

Green Sunfish 

Lepomis cyanellus Rafinesque 

The green sunfish, found in 21 of the 22 
lakes, is the species most frequently intro- 
duced into lakes from small streams. In_ 
lakes it multiplies very successfully, but 
seldom produces fish of desirable size. In 
four newly constructed and improperly 
stocked lakes, it made up from 5 to 57 
per cent of the fish populations. The en- 
tire populations of many lakes did not 
include any green sunfish large enough for 
angling. The green sunfish must be con- 
sidered detrimental in artificial lakes, be- 
cause it competes with more desirable fish 
and usually does not reach an attractive 
size itself. This voracious fish remains 
close to shore and makes bank fishing for 
more desirable kinds difficult. 

Pumpkinseed Sunfish 

Lepomis gibbosus (Linnaeus) 

The pumpkinseed was found in only 5 
of the 22 lakes. It was never numerous 
and rarely of good size. Although some- 
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what more desirable than the green sun- 
fish, it is much less so than the bluegill. 

Orange-Spotted Sunfish 

Lepomis humilis (Girard ) 

Although present in 9 of the 22 lakes, 
the orange-spotted sunfish never grows to 
a desirable size and should never be stocked 
in artificial lakes. In one recorded in- 
stance, fish of this species reached an esti- 
mated population of 15,000 per acre and 
crowded out other centrarchids. 

Yellow Perch 

Perca flavescens (Mitchill) 

The yellow perch, common in artificial 
lakes of some western states, does poorly 
in Illinois. In 7 of the 22 lakes censused, 
it was represented by a few individuals of 
small size. It seems unable to spawn suc- 
cessfully in Illinois lakes and adds little 
or nothing to fishing. 

Yellow Bass 

Morone interrupta Gill 

The yellow bass was found in 7 of the 
22 lakes. In only one instance had it re- 
produced successfully. The yellow bass 
populations were made up of a few indi- 
viduals large enough to interest panfish 
anglers. Because of its inability to repro- 
duce successfully, and its small average 
size, this fish is of little value in small arti- 
cial lakes in Illinois. 

Black Bullhead 

Ameiurus melas melas (Rafinesque ) 

The black bullhead was found in 20 of 
the 22 lakes. It is a fish well suited to arti- 
Acial lakes and of importance in lake man- 
igement. Large populations of stunted fish 
ire common and often necessitate artificial 
thinning in order to produce bullheads of 
xood size. In 6 of the 20 lakes, popula- 
tions of black bullheads made up from 39 
to 73 per cent of the weight of fish present. 
Bullheads of large size were found in lakes 
containing small numbers of these fish. 
The bullhead is desirable not only because 
it reproduces successfully, but because it 
bites readily and is easily taken by inex- 
perienced fishermen. Although it tends to 
keep shallow lakes.and ponds roily, it will 
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survive under unfavorable conditions long- 
er than most other Illinois fish. 

Yellow Bullhead 

A meiurus natalis natalis (Le Sueur) 

The yellow bullhead, less common than 
the black in artificial lakes, was present in 
16 of the 22 lakes censused. Populations 
in this species are usually much smaller 
than in the black. In 5 lakes it made up 
from 0.4 to 8.4 per cent of the total fish 
population ; only a few were present in the 
other 11 lakes. Black and yellow bull- 
heads are often found together, but in most 
lakes the blacks are more numerous. The 
yellow bullhead seems less likely to become 
overnumerous and stunted than the black 
species, but it is somewhat less desirable 
as a pan fish. 

Speckled Bullhead 

A meiurus 

Sueur) 

nebulosus marmoratus (Le 

The speckled bullhead, common in the 
Illinois River and connecting bottomland 
lakes, was taken from only 2 of the 22 
artificial lakes. One of these had been 
recently flooded by the Illinois River, and 
the other had received stock from that 
source. This fish ordinarily does not re- 
produce successfully in artificial lakes, al- 
though some young were found in one 
instance. It grows well, but cannot be 
counted upon to maintain its numbers. 

Carp 

Cyprinus carpio Linnaeus 

Carp were found in 17 of the 22 lakes, 
although no records could be found that 
any of these lakes had been stocked with 
this fish. In several lakes flooded occasion- 
ally by rivers, they could have entered with 
flood waters. Young carp are sometimes 
introduced through the use of live bait; 
and the adults swim upstream and jump 
the spillways into many lakes during high 
water. In no lake was a large carp popu- 
lation found with a good game-fish popu- 
lation. Always where carp were numer- 
ous, the hook-and-line fish were not only 
small in numbers, but were small in size 
and in poor condition. In several lakes a 
small number of large carp were present. 

This seems to indicate that young are not 
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produced every year, or if produced do not 
survive. Carp and buffalo are responsible 
for much of the roily condition of the 
water in artificial lakes, as their removal 
is always followed by a pronounced in- 
crease in transparency. 

Redmouth Buffalo 

Megastomatobus cyprinella (Valen- 
ciennes ) 

Eight of the 22 lakes contained red- 
mouth buffalo, constituting from 2.5 to 
73 per cent of their total populations. 
These and other kinds of buffalo enter 
lakes on flood waters. Sometimes, how- 
ever, lakes containing these fish were some 
distance from rivers and it is impossible to 
say how they had entered, unless through 
irresponsible stocking. 

Mongrel Buffalo 

Ictiobus niger (Rafinesque) 

Ten of the 22 lakes contained this spe- 
cies, although it was rarely as numerous 
as the redmouth. The mongrel buffalo 
made up from 0.4 to 12 per cent of the 
populations containing them. 

Smallmouth Buffalo 
Ictiobus bubalus (Rafinesque ) 

Smallmouth buffaloes were present in 6 
of the 22 lakes and were usually large in 
size. “wo fish from Upper Twin Lake 
averaged 25 pounds each; 24 fish averag- 
ing 12.1 pounds each made up 37 per cent 
of the fish population of Lower Twin 
Lake. This buffalo is usually less numer- 
ous than the other two, but all three often 
are found together. The buffaloes should 
be excluded from artificial lakes, as they 
are rarely caught on hook-and-line and, 
like the carp, are associated with roily 
water and poor populations of game and 
pan fish. 

Gizzard Shad 

Dorosoma cepedianum (Le Sueur) 

Gizzard shad were present in 10 of the 
22 lakes. In some cases they were intro- 
duced by floods from nearby streams. In 
others they were stocked as forage fish. 
They are not satisfactory for this purpose 
in artificial lakes because they reproduce 
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in tremendous numbers and rapidly be- 
come too large to be eaten by the game fish 
present. In almost every case, large shad 
populations were associated with small 
numbers of bass. In 5 of the 10 lakes the 
shad constituted from 48 to 65 per cent 
of the entire fish populations (by weight), 
and the game and pan fish were small and 
stunted. This species is obviously not use- 
ful in artificial lake management. 

Golden Shiner 

Notemigonus crysoleucas auratus (Ra- 
finesque ) 

The golden shiner, found in 17 of the 
22 lakes, was probably introduced as for- 
age for bass. In these lakes there was no 
correlation between good bass populations 
and an abundance of golden shiners. In 
the six lakes containing the largest num- 
bers of shiners, only one was maintaining 
a good bass population. Shiners may serve 
as forage fish when they are small, but 
often become too large to be useful. They 
seem to serve little purpose in artificial 
lakes and they compete with more desir- 
able fish for food. 

Other Fish 

Other fish found in small numbers in 
one or several of the 22 Illinois lakes 
censused are listed in table 3. Most of 
these species are relatively unimportant, 
either because of their lack of angling 
value, inability to compete with other spe- 
cies or inability to reproduce successfully 
in the artificial lake habitat. The list con- 
tains several fish of economic importance, 
namely the channel and flathead cats, 
white bass and sheepshead, which are un- 
able to maintain their numbers. It also 
includes several minnows of relatively 
small size which reproduce successfully 
and are therefore suitable as forage species 
for bass and crappies, if furnished adequate 
protection. 

Many of these fish were introduced into 
the lakes through actual flooding of these — 
bodies of water by nearby streams in times 
of high water. When the water receded — 
the stream fish were left stranded in the 
lakes. Others probably represent escaped 
bait, brought in by fishermen. 

Small numbers of hybrid sunfish were 
present in six lakes. Most of these were 
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Table 3.—List of fishes of lesser importance in the 
owing occurrence, per cent of total fish populations by 
reproduce in small artificial lakes. 
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22 artificial lakes listed in table 2; 
weight, number per acre, and ability 

PER Num- 
CENT BER 

Occur- OF PER ABIL- 
RENCE, | Tora | AcRE ITY 

Kinp or FisH Screntiric NAME Num- | Popv- IN TO 
BER OF | LATION | Maxt- | ReEpro- 
Lakes BY MUM DUCE 

WeEiIcuT,| Popu- 
RANGE | LATION 

NLDA ie Ae oer Armia calua Linnaeus. .........:...- » 4.5-tr. 4 Moderate 
MUD AGKS sey. d cote 8s, Carpiodes cyprinus (Le Sueur)....... 8 5.0-tr. 23 Good 
ymmon sucker..... Catostomus commersonii (Lacépéde). . 8 tr. 8 Poor 
MIUDISUCKELs . is: «+ Erimyzon sucetta kennerlii (Girard). . 4 ia 1— | Poor 
yotted sucker......| Minytrema melanops (Rafinesque)... 5 6.5-tr. 50 Moderate 
orthern redhorse...| Moxostoma aureolum (Le Sueur)..... 4 (fife 1 None? 
lver redhorse......| Moxostoma anisurum (Rafinesque).. . 1 tr. 1— | None? 
BEHECNOAGE. 5-1. 7a e's Semotilus a. atromaculatus (Mitchill) 4) tr. 1— | None 
ymmon shiner...... Notropis cornutus (Rafinesque)...... D tr. i— | None 
illhead minnow....| Ceratichthys perspicuus (Girard)..... 2 tr. 52+ | Moderate? 
unt-nosed minnow.| Hysorhynchus notatus (Rafinesque). . 4 12.2-tr. |6,674 Excellent 
PeEMENGAts./s 5... . Ictalurus lacustris punctatus (Wal- 

avin) Reese eer eis ee coats 6 7.0-tr. 26: None 
menead Cati, . i) 2. <. Pilodictis olivaris (Rafinesque)...... 1 tr. 1~"| None 
ad pole cat. .:!..:.. Schilbeodes gyrinus (Mitchill)....... 4 th, 80 Moderate 
BASSHISIWe ines fh. ines Esox vermiculatus Le Sueur......... 3 tite 5 None? 
op minnow........| Hundulus notatus (Rafinesque)...... 4 fie 7 Good 
Mire assess 6... Lepibema chrysops (Rafinesque)..... 1 tr. 1i— | None 
BPRDERGI SS ach. s 5; Percina caprodes (Rafinesque)....... 2 tie 1— | None 
hnny darter....... Boleosoma n. nigrum (Rafinesque).. . 1 tr. 1— | None? 
oyng-eared sunfish. ..| Lepomis megalotis peltastes Cope..... 2 te 20 Moderate 
ybrid sunfish......| Lepomis macrochirus x L. cyanellus 

AndROtnelSemen hake See eee 6 ffs 15 None 
rook silverside.....| Labidesthes sicculus sicculus (Cope). . 3 tr. 18 Moderate 
PeVSHEAM sci; - 5. ..< + Aplodinotus grunniens Rafinesque. . . 4 3.4-tr. 57 , 

tr. =trace. 

luegill x green sunfish, and bluegill x 
umpkinseed sunfish with smaller numbers 
t bluegill x warmouth bass. In one lake 
yme of the hybrids were larger than the 
irgest parent types. 

Cropping 

A satisfactory yield of hook-and-line fish 
ay be taken from an artificial lake when 
dequate numbers of fast-growing fish are 
resent. Swingle & Smith (1939, 1941, 
942) and others have indicated that the 
irrying capacity of a lake depends upon 
s fertility, and that the use of fertilizers 
‘ill increase the number of pounds of fish 
lake will support. However, the appli- 

ition of fertilizers to lakes is expensive 
nd in Illinois may be impractical or un- 
ecessary. There is little object in adding 
srtilizers to a lake unless the surrounding 
nil is very poor, or the fishing intensity 

demands a heavy fish production. Fertil- 
izers added to an uncropped lake are wast- 
ed. Artificial ponds on rich land cannot 
be fertilized without indirectly endanger- 
ing the survival of fish, as fertilizers re- 
duce the amount of dissolved oxygen in 
the water. Swingle & Smith (1941, p. 
221), working on artificial lakes in Ala- 
bama, state that high fish production can- 
not be maintained over a period of years 
without fertilization. In Illinois, however, 

high production has been maintained in 

some artificial lakes for many years with- 

out the use of fertilizers. 
Several farm ponds recently built by the 

U. S. Soil Conservation Service in Illinois 

have been located below barn lots so that 

these lots may act as sources of fertilizer. 

Lakes thus located are usually on eroded 

soil. They are benefited by the inwash of 

animal waste, provided precautions out- 

lined by the Service are followed; that is, 
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by-passing of barnyard drainage, so that 
it cannot flush directly into the pond, and 
adequate planting and protection of steep 
hillsides adjacent to the ponds, fig. 1. In 
two instances, however, adequate by-passes 
were not built, and hillsides were not prop- 
erly protected by the lake owners; as a 
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size before they live out their life span. 
Therefore, it is obvious that the popula- 
tion level should be held at a figure below 
the maximum carrying capacity of the 
lake. In natural waters, especially in those 
away from human habitation, a continuous 
reduction of the fish population may come 

Fig. 1—A farm pond in Adams County, IIl., 
Although located below a barn lot, this pond is protected from yard drainage by a levee. No 
loss of fish from pollution has ever occurred here. 

consequence, fish were unable to survive 
in the lakes, fig. 2 

The observations of Swingle & Smith 
(1939) in Alabama ponds, and the fish 
yields for several years from Fork Lake 
(see section following), indicate that a 
lake once stocked with fish approaches its 
maximum carrying capacity within a single 
year. However, lakes in regions with 
short growing season, and large reservoirs 
stocked with small numbers of fish, may 
require two seasons. 

The carrying capacity of an individual 
lake may vary with the kinds of fish intro- 
duced ; a lake reaches its maximum capaci- 
ty when the most efficient use is made of 
its food resources. 

As a fish population multiplies and its 
total weight approaches the maximum 
carrying capacity, the growth rate of the 
fishes gradually decreases until actual 
stunting begins. Unless measures are 
taken to reduce the population, conditions 
unfavorable to growth will continue, and 
the lake will produce few fish of desirable 
sizes. A rapid growth rate must be main- 
tained in order to produce fish of large 

built by the U. S. Soil Conservation Service. 

about through predators. hese predators 
are largely absent in artificial waters. 

From age analyses of the complete fish 
populations of several lakes, it has been 
found that the broods of fish of the several 
kinds present vary in numbers from year 
to year. Creel census records over a period 
of years likewise show fluctuations in the 
abundance of the various kinds of fish — 
caught. These fluctuations in brood sizes — 
are related not only to the success of 
spawning but, more especially, to the sur- 
vival of young fish during their first sea-_ 
son. Fluctuations in the numbers of young 
fish surviving after their first season are 
a source of trouble to the fish managers 
If large broods escape severe losses during — 
the early months of life, their members 
may grow rapidly until their food require- — 
ments begin to tax the food resources of — 
the lake. Then they grow very slowly or — 
become stunted. On the other hand, very 
small broods may have little food competi-— 
tion and make rapid growth to compet 
size, but they may not be numerous enough — 
to bear the fishing load when their mem- ~ 
bers should make up the bulk of the hook-~ 
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and-line catch. Abnormally large or small 
broods tend, therefore, to make fishing un- 
certain. A successful method of cropping 
must be adjusted to cover these variations. 

The average length of life of important 
pond fishes is variable but, in Illinois, 6 
years is near the maximum for most spe- 
cies. Hansen (ms. unpublished), working 
on the fish of Lake Decatur, reports that 
dominant broods of crappies and gizzard 
shad practically disappear in 4 years. 
Largemouth bass sometimes reach the age 
of more than 10 years, but few attain this 
age in the warm waters of artificial lakes. 
Cropping for high yields, year after year, 
involves a consideration of the number of 
broods making up a population. Theoreti- 
cally these broods (for convenience we 
will use six) can be arranged to form a 
pyramid of numbers, such as is illustrated 
in fig. 3. The brood of the year, forming 
the base of the pyramid, is the largest. 
The smallest and oldest brood forms the 
apex of the pyramid. 

It has been estimated by Dr. Thompson, 
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in his work on the bottomland lakes of the 
Illinois River, and by Dr. D. F. Hansen, 
Assistant Zoologist of the Illinois Natural 
History Survey, in his study of Lake De- 
catur, that the normal or accidental death 
rate (exclusive of angling) of fishes re- 
duces the numbers of any given brood 
during the earlier years about one-half 
within a year’s time. If this is true, and 
if spawning is equally successful in all 
years, at any given time the number of 
individuals belonging to a selected brood 
is twice that of the brood spawned in the 
preceding year, and one-half as numerous 
as the one of the following year. As the 
natural death rate of fish 6 or more years 
old is very high, cropping should remove 
all of these older fish, and a fraction of 
each of the other broods, amounting to at 
least one-fourth of their total numbers. 
Some means should be devised for removy- 
ing a portion of the fingerlings less than 
a year old and yearlings still too small to 
be of value for food or angling, fig. 3. 

As the crop is being taken, the fish re- 

Fig. 2.—A farm pond built by the U. S. Soil Conservation Service in Schuyler County, III. 

Measures outlined by the S. C. S. for by-passing barnyard sewage around the lake were not 

followed and the first fish stocked died from lack of dissolved oxygen. Later, fencing and 

planting of the slopes and by-passing most of the runoff from the barn lot so improved water 
conditions that fish could live. 



368 

maining in the lake are growing rapidly 
and gradually moving up in their relative 
positions in the pyramid of numbers. The 
effect of controlled cropping is to hold the 
total weight of fish present at a level some- 
what lower than the maximum carrying 
capacity of the lake. This cropping insures 
an abundance of food at all times, which 
in turn supplies the nourishment necessary 
for rapid growth. Meanwhile, the popu- 
lation, composed of individuals covering 
a wide range of sizes, is making efficient 
use of the food resources. The food re- 
sources of a lake are utilized most efficient- 
ly when the largest possible percentage 
goes to produce new flesh and the smallest 
percentage to maintain metabolism in the 
fish population. If the lake is overpopu- 
lated it is conceivable that all food will be 
used to maintain metabolism. If it is un- 
derpopulated the fish may grow very rapid- 
ly but use only a small portion of the 
available food. Somewhere between these 
extremes is an optimum population in 
which the greatest amount of new flesh 
may be produced from the food resources 
of an area unit of water. 

Several experiments now in progress in- 
dicate that this type of cropping reduces 

194) 

1942 

Fig. 3—Pyramid of numbers representing a theoretical population of fishes in an artificial 
lake. The population is divided into six annual broods (including all species). 
smaller sections of the diagram from the base to the apex indicate reduction in the numbers of 
fish in each brood from natural or accidental causes (exclusive of angling). In an underfished 
population, anglers remove only a small slice of the pyramid, composed of a fraction of the 
older broods. Overfishing removes nearly all of the older and larger fish, leaving principally 
young fish too small to be taken. A theoretical plan of cropping proposes the removal of all 
of the oldest brood, and a fraction of the other broods equal to approximately one-fourth of each. 
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the numbers in all broods so that no single 
brood of any species may dominate the 
lake. From the standpoint of the angler, 
the fish grow rapidly, reach large sizes 
and are numerous enough to maintain good 
fishing. 

The illegality of taking small fish in 
many states makes the application of this 
cropping plan difficult. Technicians should 
make arrangements within their states to — 
demonstrate the effects of this method. __ 

Equal cropping of all broods in a lake 
assumes that all kinds of fish present are 
of equal value in fishing. Frequently this — 
is not the case. Often fishermen are aware 
that a more valuable species is being re- 
placed by one of less value, but are at a loss 
as to what should be done. In these cases 
special effort must be made to crop the 
less desirable species much more heavily 
than the others, especially among the 
younger broods. 

In the artificial lakes of Illinois, under-_ 
fishing is a serious problem. As may be 
seen in fig. 3, underfishing takes a very 
small slice from the top of the pyramid of 
numbers. In a lake that has been under- 
fished for several seasons, only the oldest 
fish are of desirable size. In a lake that is" 

PLANNED 
CROPPING 

BROOD 

BROOD 

Successively 
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inderfished, the total poundage of fish re- 
nains at or near the maximum carrying 
apacity of the lake. The fish are living 
yn a subsistence basis and grow very slow- 
y, if they grow at all. Frequently fish 
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middle of the third summer, the remain- 
ing fish were censused by poisoning the 
lake. A comparison of this census with 
the theoretical pyramid of numbers indi- 
cates that overfishing removes the top from 

Fig. 4—Onized Lake on the recreation grounds of the Owens-Illinois Glass Company near 
Alton, Ill. This lake, which produced a hook-and-line yield of nearly 350 pounds of fish per 
icre in 1939, represents the only overfished lake ever observed by the Illinois Natural History 
survey. 

hat are long enough to interest anglers 
ire so emaciated that they are not kept 
vhen caught. Commonly, fish in these 
‘rowded lakes are about the same size as 
ish one-half their age in properly cropped 
vaters. 
Although we have records of a number 

yf lakes that have produced high fish 
rields, in only one instance do we have a 
complete story of overfishing. In this case, 
Jnized Lake, fig. 4, the body of water 
vas relatively small and the fishing in- 
ensity very heavy. During the 1939 fish- 
ng season the hook-and-line yield was al- 
nost 350 pounds per acre. ‘The yield 
tudy covered a period of two seasons and 
yart of a third. The yield was very high 
luring the first season, but lower and 
ower during the next two seasons. In the 

the pyramid, fig. 3. The census included 
a large number of fish, nearly all belong- 
ing to the three youngest age groups. 
Overtishing decreased the catch per man- 
hour as well as the average size of the fish 
caught, until few fish of desirable size were 
taken. The effect of overfishing on the 
growth rate of the population remaining 
at the time of poisoning is being deter- 
mined by scale studies. Apparently the 
young fish that had escaped the anglers 
were growing exceptionally fast. “These 
young fish were very numerous, suggesting 
that, as the population thinned, the sur- 
vival of spawn increased. None of the 
species present when intensive fishing was 
begun had been eliminated. Closing the 
lake to fishing for one season would have 

allowed many of these young fish to attain 
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desirable size, and all evidence of over- 
fishing would have disappeared. 

In comparing the average size of the 
fish caught and the catch per man-hour 
from this lake, while it was overfished, 
with catches from several underfished 
waters, a striking similarity was found. 
In both, the catch per man-hour was low. 
In both, a very large per cent of the fish 
caught were small. It is little wonder 
that the average fisherman confuses under- 
fishing with overfishing. The relation be- 
tween size and age in fishes is the best 
criterion for judging the status of a pop- 
ulation. For example, scales from 6-inch 
bluegills taken from an overfished lake 
show that the fish were less than 2 years 
old. Scales from bluegills of the same size 
taken from underfished lakes typically 
show from four to six annual rings. Lay- 
men can often distinguish between fish 
from an overpopulated lake and an under- 
populated lake by the fact that those from 
the former are usually thin bodied, have 
large heads and unusually prominent eyes. 

Experimental Combinations of Fish 

The meagerness of hook-and-line fishing 
furnished by many unmanaged artificial 
lakes leaves little doubt as to the necessity 
of proper management for the production 
and maintenance of good fish yields. The 
more common causes for poor yields are 
summarized as follows: 

1. Indiscriminate stocking—the intro- 
duction of fish physiologically unsuited to 
the artificial lake habitat or those of little 
or no angling value. 

2. Undesirable populations — those in 
which rough fish or other species not use- 
ful in fishing make up a large part of the 
populations and compete with the hook- 
and-line species. 

3. Overpopulation — as in lakes con- 
taining only desirable fish but so densely 
populated that stunting results, which in 
turn means poor fishing. 

All of these causes may be controlled 
in small artificial lakes, or in large lakes 
that can be drained. 

Lakes controlled by fishing clubs some- 
times produce good sustained yields of fish 
but, although the yearly crop and the catch 
per man-hour remain at satisfactory levels, 
there are great fluctuations in the abun- 
dance of the various species from year to 
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year. To fishermen who have preferences 
in fishing, these fluctuations are perhaps an — 
annoyance. The study made by Thompson 
(ms. unpublished) of the catch records of 
Rinaker Lake near Carlinville illustrates — 
the extent of these variations. In Rinaker — 
Lake, where complete catch records are 
available from 1932 to date, the important 
species are largemouth bass, white crap- 
pies, bluegills and bullheads. The catch of 
bluegills remained most nearly constant 
throughout this period of years, at 1.25 to — 
2.25 pounds per fisherman-day. Good | 
catches of bass were made from 1932 © 
through 1936, and the crappie catch was — 
poor for these years. In 1937 the catch of 
crappies reached an all-time high of 2.5 — 
pounds per fisherman-day, and the catch — 
of bass was very low (less than 0.25 — 
pound per fisherman-day). Since 1937 — 
the bass catch has been steadily improving — 
and that of crappies decreasing. Bullheads — 
have remained at a low population level — 
throughout all years, but individuals — 
caught are of exceptionally large size. The — 
total hook-and-line yield for this lake has 
averaged about 4+ pounds per fisherman-— 
day and 100 pounds per acre per year 
during this period. 1 
A more or less constant yield of blue- — 

gills, with large fluctuations in catches of — 
crappies, bass and bullheads, seems to be — 
typical of lakes containing these species. — 
Usually, however, when crappies or bull-_ 
heads reach their peak of abundance they — 
are not taken in sufficient numbers to pre- 
vent stunting and to give bass an oppor- — 
tunity to make a “comeback.” Fluctua- — 
tions of this kind make fishing for selected — 
species uncertain. In lakes such as Rin-— 
aker, the fish manager should attempt to — 
control the size of broods of young fish — 
produced each year, with the object of — 
maintaining a more nearly uniform pro-— 
portion among the different species. 

The great seasonal variation in the suc-_ 
cess of fishing for a selected species in lakes — 
containing many kinds of fish has led to — 
experimentation with single species and — 
simple combinations of more important — 
fish. In the stocking of many new ponds— 
and several large reservoirs in Illinois, an — 
attempt is being made to discover some 
means of maintaining good bass fishing. 
The combination of largemouth bass and — 
bluegills has the following points in its — 
favor: 
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. Both species are well suited to the 
ficial lake habitat and are much sought 
anglers. The largemouth bass is IIli- 
’ most important large game fish, and 
bluegill is a favorite pan fish with fly 
2rmen, 

The bluegill is very prolific and 
vns throughout the summer. Enough 
ng are produced to maintain an ade- 
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hoopnets were fished for 1 week each 
month from March to November, in- 
clusive, during 1939, 1940, 1941 and part 
of 1942, and all fish caught were removed 
from the lake. Hook-and-line fishing was 
more effective than hoopnets in removing 
largemouth bass. The total yields for these 
years are shown in table 4. 

As the lake was cropped, no attempt was 

ible 4.—Fish yields from Fork Lake, near Mount Zion, IIl., 1939, 1940, 1941 and 1942.* 

BLUEGILLS LarGEMouTH Bass 

YEAR Total Average Total Average 
Number Weight, Weight, Number Weight, Weight, 

Pounds Pounds Pounds Pounds 

MP ees Tigi «5. 940 172.4 0.183 349 51.0 0.146 
Ae oR tes ae err 778 146.2 0.188 HAY 52.9 0.224 
hn Oe eee 503 WARS 0.145 185 S13 0.309 
‘Ag haok ee er 253 Si7f ob} 0.148 40 DYET 0.568 

otal. 2,474 427.9 791 183.9 

Combined yield—3,265 fish, weighing 611.8 pounds. 

* Cropped from March through June, 1942. 

te population for angling, as well as to 
ush forage for bass. 

There is little food competition be- 
en these two species. Bass feed upon 
ng bluegills, crayfish, adult aquatic and 
estrial insects and the nymphs of drag- 
ies and damselflies; bluegills on ento- 
traca, midge larvae and aquatic vegeta- 
| (particularly algae). 

The use of these fish allows lakes to 
ain clear, thereby increasing their rec- 
ional and aesthetic value. 
\ yield study of the bass-bluegill com- 
ition was made at Fork Lake, near 
unt Zion, Ill. The area of this pond 
ing the past + years has varied between 
) and 1.38 acres; the maximum depth 
n 7 to 9 feet, depending on the water 
1. Two publications give in detail the 
ilts of investigations in 1938 and 1939 
hompson & Bennett 1939; Bennett, 
ompson & Parr 1940). In 1938 the 
> was poisoned because it contained 
1y undesirable fish, and restocked with 
) stunted adult bluegills and 1,440 
remouth bass fry. No more fish have 
n placed in the lake since this restock- 
in 1938. Intensive cropping was begun 
1939, use being made of both hoopnets 
| hook-and-line fishing. Six 1-inch-mesh 

made to protect either bass or bluegills 
during the spawning season, and the lower 
size limit of the fish taken was controlled 
ordinarily by the mesh of the nets used. 
On some net raises, however, very small 
fish were trapped when the meshes _be- 
came bunched. A small number of blue- 
gills less than 2 inches long were caught 
in this manner. In 1941, the yield of blue- 
gills was smaller than in previous years, 
although the bass yield was somewhat 
larger. This small yield of bluegills in 
1941 was due in part to the poor survival 
of bluegill fry until late summer in 1939, 
During most of the bluegill spawning sea- 
son in 1939, young bass 5 to 7 inches long 
fed upon bluegill fry before they left the 
nests. A field observation on this point 
was verified by stomach analyses of many 
bass. 

Further analyses of the fish yields for 
these years show that 39.2 per cent of the 
bluegills taken in 1939 were of desirable 
size or larger (6 or more inches) ; 60.6 
per cent in 1940 and 38.4 per cent in 1941. 
Legal bass (10 inches or larger) made up 
0.85 per cent of the catch in 1939; 8.8 
per cent in 1940 and 29.5 per cent in 1941. 

The largest bluegill taken weighed 0.74 
pound, and half-pound bluegills were fair- 
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The growth of bass was 
Illinois waters, 

ly numerous. 

about 

fig. 5. 
The hook-and-line catch in Fork Lake 

was 2.84 fish per man-hour in 1939; 3.23 
fish per man-hour in 1940 and 2.98 in 
1941. This catch was made up almost ex- 
clusively of bass, as artificial baits having 
hooks too large for bluegills were com- 
monly used. The figures on catch per man- 
hour are based on both illegal and legal 

as all were kept. The maximum 
catch was made in April, 1940, when 27 
small bass were taken in 2 man-hours of 
fishing. 

Previous to the removal of rough fish 
and bullheads in 1938, Fork Lake was 
very muddy and devoid of aquatic vege- 
tation. When these fish were removed and 
replaced by bass and bluegills, the water 
cleared and remained clear, and after a 
few weeks the water weed, Potamogeton 
foliosus Rafinesque, appeared. This weed 
spread during 1939, 1940 and 1941, until 
it formed dense mats in all shallow water 
up to 5 feet in depth. These dense tangles 

average tor most 

bass, 

. 
’ 
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of coarse vegetation offered excellent pro- 
tection for young bluegills, but very little 
food. During the summer of 1941 when 
this vegetation was most abundant, small 
bluegills and bass of all sizes grew slowly 
because large numbers of young bluegills 
swarmed in the plant mats, but found little 
nourishment, and the bass were unable to 
use them for food. However, in August 
the weed practically disappeared within a 
few weeks and almost concurrently the 
bass became very fat, probably through 
assimilation of the overabundant small 
bluegills. 

Higher aquatic plants are a detriment 
to small artificial lakes in that they pro- 
mote the survival of too many young fish, 
fig. 6, and during their growing season 
they take up nutrient materials and light 
that would otherwise produce algae, the 
basic food of the aquatic environment. 

On July 8, 1942, the Fork Lake experi- 
ment was suddenly terminated by abnor- 
mal precipitation. On this date, a rain of 

approximately 4+ inches caused the dam to 
break near the center, and a part of the 

Fig. 5.—Largemouth bass and bluegills from Fork Lake, near Mount Zion, IIl., April, 1941, 
showing 1938 brood bass and 1938, 1939 and 1940 brood bluegills. 
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fish population was washed across a corn- 
field and into a small creek below. By 
chance Mr. Gernon P. Hesselschwerdt 
and the author arrived at the lake when 
about two-thirds of the water had passed 
out of the basin. The larger fish remain- 
ing in the lake at that time were captured 
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pounds. These bass had become so ‘‘edu- 
cated” that few of them would enter hoop- 
nets or bite on artificial baits. 

About 30 large bluegills, belonging to 
the 1938 brood (4 years old; weight be- 
tween 0.50 and 0.75 pound each) were 
taken, but most of the bluegills caught in 

Fig. 6—Aquatic vegetation planted by the U. S. Soil Conservation Service around a farm 
pond in Adams County, Ill. This type of vegetation, while useful in controlling soil erosion, 
promotes the survival of too many young fish and often becomes so dense that bank fishing 
is nearly impossible. 

by placing a section of hoopnet lead across 
the break. As it was impossible to estimate 
the numbers of bass and bluegills that had 
been washed out of the lake, particular 
attention was directed to the remnants of 
the original stock of fish. Thirty-four of 
the original bass, averaging 1.76 pounds 
each, were caught in the net and 32 were 
left stranded in the lake basin. Apparently 
the initial rush of water through the 
broken levee was considerable, as corn 
stalks were flattened over a wide area in 
the field below the lake. Any fish near the 
point of break must have been washed out 
shortly after the dam gave way. It there- 
fore does not seem unreasonable to assume 
that nearly 100 of the original bass may 
have been present. The bass population, 
including the original stock, 1940, 1941 
and 1942 broods, probably numbered sev- 
eral thousand. The total weight of those 
observed was estimated at about 200 

the net were 1939 and 1940 brood fish 
and averaged 6 inches long. “Thousands 
of young bluegills of the 1942 brood were 
left stranded in beds of Potamogeton follt- 
osus. None of the original bluegills were 
taken. 

Fish technicians and sportsmen have 
long been interested in returns from fish 
stocked in various waters, but little con- 
crete information is available, except from 
trout stream investigations. 

The recognition of the original stock of 
bass and bluegills recaptured from Fork 
Lake was possible because scale samples 
were taken from all fish. Moreover, as the 
adult bluegills were 2 or more years old 
when placed in the lake, they were easily 
separated from the younger fish. Large- 
mouth bass were stocked as fry in 1938, 
and no young were spawned until 1940. 
Thus no difficulty was encountered in 
distinguishing them from the 1940 and 
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1941 broods of bass. Table 5 gives the 

numbers of these fish recaptured in four 

fishing seasons since the bass and bluegills 
were placed in Fork Lake. 

These returns must be considered nearly 
“optimum” because the lake contained no 
other fish when the bass and bluegills were 
introduced, and food competition was kept 
at a minimum by constant cropping. The 
original bluegills could have suffered no 
predation from the bass as they were al- 

Vol. 22, Art. 3 

poor in crayfish, the bass-bluegill combina- 
tion might be improved by introducing 
crustaceans of species locally abundant. 

5. Bass and bluegills will maintain 
their numbers under intensive fishing. It 
is estimated that Fork Lake was cropped 
to the extent of about one-half of its car- 
rying capacity for these species during the — 
+ years covered by the study. 

6. In some lakes where the fishing — 
pressure is light, it may be necessary to 

Table 5—Returns from the original planting of 270 adult bluegills and 1,440 largemouth 
bass fry in Fork Lake, June, 1938. 

Cees ey) 
BLUEGILLS LarcemoutH Bass 

YEAR Per Cent of Per Cent of 
Number Original Number Original 

Stock Stock 

ee rh seb at 162 60.0 349 24.2 
1 STN ai ao ee a 27 10.0 217 15.1 
LS Wag? 39 aR Rae oa 2 On 74 5.1 
PN eee hota y. machen ce 0 0.0 66* 4.6* 

PRINS rire esa oh a ero hve 191 70.7 706 49 

* Collections from March through June plus fish salvaged from washout. 

ways too large to be taken. “Smaller re- 
turns from the bass are undoubtedly the 
result of cannibalism during 1938 and 
1939. 

Fourteen other lakes have been stocked 
with bass and bluegills and followed as 
carefully as time would allow. The infor- 
mation from Fork Lake, and other lakes 
containing bass and bluegills, suggests the 
following points of interest in regard to 
the use of this combination: 

1. ‘There is a marked improvement in 
fishing, especially for bass, over that fur- 
nished by mixed populations of several 
species of fish. 

2. Under moderate fishing intensity, 
largemouth bass are unable to control the 
numbers of bluegills. Therefore, in stock- 
ing a new or renovated lake, it is unneces- 
sary and possibly undesirable to stock more 
breeder bluegills than breeder bass. 

3. As bass spawn at the age of 2 years 
and bluegills at 1 year, it is better to stock 
both adult bass and adult bluegills, rather 
than adult bluegills and bass fry or finger- 
lings less than a year old. 

4. A large crayfish population was in 
evidence in several lakes where bass 
growth was exceptionally rapid. In lakes 

destroy bluegill nests, or remove substan- 
tial numbers of bluegill fry, in order to 
maintain a rapid growth of this species. 

In lakes where bass fishing is of primary 
interest, attention is being directed toward 
the use of largemouth bass alone. Ridge 
Lake, an experimental body of water of 
about 18 acres, near Charleston, IIl., has 
been reserved as a study area for this 
species. Although the bass investigation is 
less than 2 years old, its progress may be 
of some interest. The lake, built in the 
valley of an intermittent stream, began to 
fill after April 17, 1941. During May, 
100 breeder bass were stocked in about 6 
acres of water that had collected behind 
the dam. ‘These fish spawned in early 
June, and 38 broods of approximately 
2,000 fish each, or 76,000 fry, were count- 
ed. In July, 336 yearling bass (5 to 7 
inches long) were added to reduce the 
number of young produced in the lake. 
All fish stocked, both as breeders and year- 
lings, were fin clipped for later identifi- 
cation. 

The growth of the 1941 brood fish 
produced in the lake has been extremely 
rapid. Collections made in October, whe 
these fish were +14 months old, included 
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individuals as large as 10.5 inches, and 
many were from 8.5 to 10.0 inches. The 
smallest fish taken was 4.5 inches long. 
A few of the planted yearling bass were 
caught and identified by their clipped dor- 
sal fin. These had grown from less than 
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populations, such as frequently occur in 
small glacial lakes, have been observed. 
This difference is probably due to a great- 
er variety and abundance of foods, other 
than fish, that are available. 

2. A lake containing only bass should 

Fig. 7.—Bluegills from a new farm pond built by the U. S. 

7 inches at the time of their introduction, 
to between 11.5 and 12.5 inches by Octo- 
ber. 
Two other experimental lakes, one con- 

taining bass and one bass and Gambusia 
afinis (Baird & Girard), are being 
studied. Neither has been followed long 
enough to give much pertinent informa- 
tion. However, several inferences based 
on studies of bass populations in other 
lakes seem to favor the use of this fish 
alone or in combination with some min- 
now of small size: 

1. Stunting (4 or 5 years to reach 
legal length) in bass is apparently rare 
in Illinois artificial lakes, as no stunted 

Soil Conservation Service in 
Adams County, Ill. These fish averaged 0.10 pound when stocked in June of 1939 and 0.72 
pound when recaptured, July, 1940. By 1941 this bluegill population had become badly stunted, 
because of overpopulation resulting from natural spawn. No more large bluegills such as these 
will be produced in this pond until the population is properly thinned. 

maintain a larger population of these fish 
than was found in most lakes inhabited by 
mixed populations. In the lake census 
work the largest bass population found 
averaged 58 pounds per acre and this 
represented only 14.8 per cent of the total 
fish population (see tables | and 2). 

3. <A single brood of bass may show 
a great deal of variation in the size of 
individual fish shortly after the brood be- 
comes scattered. The fact that smaller 
individuals are eaten by the larger fish of 
the same brood partially eliminates the 
danger of dominant slow-growing broods 
of bass. 

4. Although bass fry and fingerlings 
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are probably not so efficient as some other 
small fish in utilizing the food resources of 
a lake, their nutritive value as forage for 
larger bass is certainly equal to that avail- 
able from so-called forage species. 

5. The use of a single large species 
like the bass relieves the feeding pressure 
on the small aquatic animals and may al- 
low the development of stocks of larger 
predatory invertebrates which furnish food 
for bass. 

6. Reasonable cropping of adults 
should insure the survival of enough 
young to maintain a well-balanced popu- 
lation from the standpoint of the theoreti- 
cal pyramid of numbers. 

7. An abundance of crayfish may play 
a significant role where bass are used alone, 
as they form an important source of food 
and thereby increase the survival of young 
bass. 

Other combinations of fishes are being 
tested in 10 new farm ponds built by the 
U. S. Soil Conservation Service. These 
are as follows: 

1. White crappies and bluegills. 
2. Black crappies and bluegills. 
3. White and black crappies and blue- 

gills. 
4+. Black bullheads and bluegills. 
In these lakes, now followed for 3 years, 

the original stock grew very rapidly, fig. 
7, and produced large broods of young 
during the first year. Young fish were 
stunted during the second and third years 
because their food requirements became 
greater than the lakes could supply. Un- 

V ol. 22, Art. 3 

less efficient methods of limiting the spawn 
are intensively applied, the combinations 
listed above will invariably result in large 
stunted populations of small fish, value- 
less to hook-and-line fishermen. 

Summary 

1. The chief causes for poor hook-and- 
line fishing in Illinois artificial lakes are 
past improper stocking, large populations — 
of rough fish, or other species of little 
value in angling, and stunting as a result 
of overpopulation. . 

2. Fishes well suited to Illinois arti-— 
ficial lakes are largemouth bass, white and 
black crappies, bluegills and black and 
yellow bullheads. Other fish are apparent- 
ly of little value in hook-and-line fishing. — 

3. Lakes should be cropped in order — 
to produce and maintain good yields. A 
cropping plan should include measures to 
control the numbers of fish of small size 
as well as the total poundage of large fish 
taken by anglers. 

4. Simple combinations of fishes are 
being tested to determine their value in 
angling. The bass-bluegill combination ap- 
pears to be one of the most satisfactory. 
Information on the use of largemouth 
bass alone is as yet inconclusive. Combina- 
tions of crappies and bluegills or bluegills 
and bullheads result in stunted popula- 
tions. Unmanaged but heavily fished wa- 
ters containing bass, crappies, bluegills and 
bullheads show marked fluctuations in 
numbers of bass, crappies and bullheads. 
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Female prairie chicken entering her nest, situated in a clump of grasses and dewberries. 



The Prairie Chicken 

in LTlinots 

HE greater prairie chicken, Tym- 
panuchus cupido americanus ( Reich- 

enbach), was formerly widely dis- 
tributed over the grasslands of central 
North America. Because of its striking 
appearance, its characteristic breeding be- 
havior, and its sporting qualities, it was 
well known to early generations of Amer- 
ican naturalists and sportsmen. In spite 
of virtual extermination over much of its 
original range during the past  three- 
quarters of a century, this bird has persist- 
ed in fair numbers in a few favored prairie 
areas, and it has also extended its range 
hundreds of miles northward into cutover 
woodlands and farming sections in a num- 
ber of northern states and Canada. 

The occurrence of widely distributed 
local areas in which prairie chickens are 
maintaining themselves with some success 
has made possible a number of investiga- 
tions by game ecologists, chiefly in the 
Mississippi valley, to discover basic re- 
quirements of this game bird and to out- 
line measures to conserve and increase its 
numbers. Most of these investigations are 
still in progress. 

The present report summarizes a study 
of the biology and management of the 
greater prairie chicken in Illinois, a study 
begun in 1935 by members of the Section 
of Game Research and Management of 
the Illinois Natural History Survey. he 
summers of 1935 and 1936 were spent 
in full-time field work in southeastern 
Illinois. Since that time, supplemental 
studies of prairie chicken habits, require- 
ments and distribution have been contin- 
ued in various parts of the state. An- 

-nually since 1935, spring and fall censuses 
have been made on 4 square miles of 
prairie chicken range in Jasper County 
used as a study area. Preliminary para- 
site and disease studies conducted by 
Leigh (1940) were published in another 
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volume of the Survey Bulletin. The pres- 
ent report includes data on early distribu- 
tion, present range, life history, popula- 
tions, mortality causes, food habits and 
management of the prairie chicken in 
Illinois. 

The writer of this report is indebted 
to Dr. W. Henry Leigh, formerly Assis- 
tant Zoologist of the Illinois Natural 
History Survey, and to Mr. R. E. Hes- 
selschwerdt, formerly Junior Biologist of 
the Survey employed on Federal Aid in 
Wildlife Restoration Act projects carried 
on in cooperation with the Illinois State 
Department of Conservation and the U. S. 
Fish and Wildlife Service; both gave in- 
valuable assistance in the field studies in 
southeastern Illinois. Mr. Harry G. An- 
derson, formerly Junior Biologist of the 
Survey, like Mr. MHesselschwerdt em- 
ployed on Federal Aid projects, kindly 
analyzed the food material found in 
prairie chicken stomachs. ‘The cooperation 
of other members of the Survey staff, 
especially Dr. David H. Thompson, Mr. 
Arthur S. Hawkins, Dr. Carl O. Mohr, 
Dr. Herbert H. Ross, Dr. Leo R. Tehon 
and Dr. Lee E. Yeager, in various phases 
of this study is also acknowledged. ‘The 
lilinois State Department of Conserva- 
tion, through many of its game wardens, 
assisted materially in preparing the map, 
fig. 1, showing the distribution of prairie 
chickens in the state. The writer wishes 
to thank the farmers in the vicinity of 
Hunt, Ill., who have allowed him to use 
their farms for field studies and census 
work. 

EARLY DISTRIBUTION 

Nearly 60 per cent of the state of Illi- 
nois was originally grassland. However, 
the first agricultural settlers arriving early 

in the nineteenth century avoided the 
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grassland areas and settled in the timber- 
lands along the rivers and streams. Tree- 
less areas were then believed to be un- 
suited to agriculture and, although it was 
necessary to clear the land along the 
water courses, the soil there was better 
drained than was that of the prairies. 
Moreover, along the forest margins, game 
was abundant, and timber and fuel sup- 
plies were close at hand. In time, the 
high productivity of the grassland soil be- 
came apparent, and agriculture moved to 
the prairie. 

As the Illinois timberlands were cleared 
and put under the plow, prairie chickens 
extended their range into these areas from 
the adjacent prairies, in which the first 
settlers had found them. Later, as the 
prairie sod was broken and grain became 
common, chicken populations increased 
enormously throughout the grasslands. 
The highest populations, resulting from 
the early development of agriculture, seem 
to have occurred during the 1860's. 

Favorable conditions created by inter- 
spersion of crop land and unbroken prairie 
were reversed, however, as Illinois agri- 
culture developed from the primitive stage, 
much of it into highly intensive grain 
farming. The prairie chicken then began 
to decline over large areas of its range. 

Leopold (1931) says of this period: 
“The prairies of Illinois, however, which 
Hatch describes as poor in 1836, and 
where Bogardus describes chickens as only 
‘rather numerous’ in 1857, had in 1874 
just passed their prime as chicken coun- 
try.” 

The period of 1850 to 1880 was one 
of rapid agricultural development in Illi- 
nois. By 1880, the acreages of all farm 
land and of improved land in farms were 
reported greater than at present. Much 
of the improved farm land, however, did 
not become fully productive until later, 
when it was artificially drained (Case & 
Myers 1934). Merritt (1904) states that 
game declined markedly in northwestern 
Illinois during the upturn of agriculture 
immediately following the Civil War. 
Probably a similar trend held true for 
much of the state. Undoubtedly heavy 
hunting pressure then and later hastened 
the decline of prairie chickens, but a wide- 
spread decrease was inevitable under the 
practice of intensive grain farming and 
grazing that was developing in the dark 
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soil prairie counties. The heyday of the 
nonresident sportsman and market hunter 
seems to have ended during this period. 

Over half a century ago, we find the 
American Field (Aug. 27, 1881) advising 
its readers that prairie chicken shooting 
was no longer good in Illinois or Mis- 
sourl. Central Illinois was said to have 
few birds. For good shooting, it was 
necessary to go “west of the center of 
lowa and Minnesota.” 

In spite of the decline of prairie chick- 
ens, there were still, in the early ’80’s, 
occasional records in the hunting journals 
of fairly large kills in the east central 
counties of the state. However, on June 
9, 1887, the Illinois State Legislature | 
passed game laws that included a pro- 
vision for a closed season on prairie chick- 
ens and ruffed grouse during 1887 and 
1888, indicating increasing concern over” 
the welfare of these birds. 

At the beginning of the present century, 
prairie chickens were still rather generally 
distributed on the Illinois prairie, but 
were to be found only locally and in great- 
ly reduced numbers in the dark soil coun- 
ties. Under intensive agriculture and 
drainage, the remaining habitats were be- 
ing broken into smaller and smaller unit 
leaving colonies in only the most favorable — 
localities. In 1903, the season on prairie 
chickens, then of 30 days, was closed 
abruptly, and hunting was not again legal- 
ized until 1911. Following this action, 
shortened seasons of 5 to 15 days, with a_ 
daily bag limit of three birds, were tried 
until 1933. Nevertheless, chicken popu- 
lations continued to decline. In 1933 the 
season on prairie chickens was closed and 
has not since been reopened. 

About 30 years ago, Forbes (1912) 
reported, on the basis of information re- 
ceived from game wardens, that prairie 
chickens were present in at least 74 Illi- 
nois counties (nearly twice as many as 
in 1942). Reports received by Forbes in 
1912, and now in the Illinois Natural 
History Survey files, indicate that prairi 
chickens were then holding their own o 
increasing in some of the less adequatel 
drained areas in eastern Illinois, but be 
coming rare in the central part of th 
state. 

Leopold’s (1931) game survey of th 
north central states disclosed no coloni 
in the dark soil upland prairie counti 
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west of the Illinois River, although sev- 
eral local colonies were still present in 
the east central, the northern and _ the 
southeastern counties. In these southeast- 
ern counties is the main Illinois range of 
the prairie chicken today. 

The period 1930 to 1935 saw the dis- 
appearance of nearly all of the remaining 
colonies in the east central counties, and 
a reduction of birds in the northeastern 
marshlands. One of the last prairie chick- 
en flocks remaining in the central part of 
the state was on the South Farm of the 
University of Illinois at Urbana, where 
birds were reported present until 1932 
by Dr. W. L. Burlison, Head of the De- 
partment of Agronomy of the College of 
Agriculture. 

PRESENT RANGE 

A survey of the range of the prairie 
chicken* in Illinois in 1940, fig. 1, shows 
two general regions of importance: about 
50 square miles of sand prairie along the 
Green River in Lee County, northwestern 
Illinois, and approximately 2,600 square 
miles in the gray soil prairie in the south- 
eastern counties. 

To these regions may be added about 
200 square miles of small occupied areas, 
principally in northern and south central 
Illinois. The total occupied territory, ap- 
proximately 2,850 square miles, represents 
about 9 per cent of the area of grassland 
soils in the state, most of which were un- 
doubtedly occupied by prairie chickens in 
the presettlement era. 

It is evident that prairie chickens have 
persisted best in areas of the poorer prairie 
soils where fallow land or special farm- 
ing practices provide more favorable en- 
vironment than that in the intensively 
farmed areas. These birds survived longer 
on the heavy, dark soil of east central 
Illinois than on the upland prairie west 
of the Illinois River, probably because the 
east central area was poorly drained, hence 
less intensively farmed, until a compara- 
tively recent date and was also less in- 
tensively grazed by livestock. Apparently 
the birds disappeared first from the ac- 
‘quired woodland range and then from the 
adjacent prairies, their original habitat. 

*Throughout this paper the term prairie chicken, as it 
relates to Illinois birds, refers to only the greater prairie 
chicken, Tympanuchus cupido americanus (Reichenbach). 
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It is notable that a considerable number 
ot small, scattered colonies, in some cases 
now only a few dozen birds, are to be 
found in the dark soil counties of north- 
ern and north central Illinois, where they 
have persisted for many years around 
marshlands or other accidentally preserved 
habitats. However, many such isolated 
colonies reported by Leopold (1931) have 
disappeared during the past dozen years. 
Without intelligent management, it is ex- 
tremely likely that all of the remaining 
colonies in northern Illinois will eventu- 
ally be lost. In southeastern Illinois, the 
prospects for the survival of prairie chick- 
ens are better, although the outcome there 
depends chiefly on future agricultural de- 
velopments and the conservation policies 
pursued with respect to these birds. 

Nine major types of farming areas in 
Illinois are defined by Case & Myers 
(1934), fig. 2, who state, “By ‘type-of- 
farming area’ is meant an area in which 
one or more dominant types of farming 
can, in most cases, be easily distinguished 
and within which natural agricultural re- 
sources and biological and economic con- 
ditions are highly uniform.” 

Reference to the distribution map, fig. 
1, and the map showing the major types 
of farming areas in Illinois, fig. 2, will 
show that the chief Illinois prairie chicken 
range lies almost entirely in the south- 
eastern mixed farming section, Area 7, 
with the largest part of it lying in the 
central portion, Area 7b, which is the 
most important center of redtop seed pro- 
duction in the United States. The range 
extends well into Areas 7a and 7c, al- 
though redtop, Agrostis alba Linnaeus, is 
grown somewhat less extensively and the 
ratio of prairie soil to woodland type soil 
is smaller there than in 7b. Fig. 3 shows 
typical prairie chicken range in Area 7d. 

Area 7 is in the so-called “gray prairie” 
soil region of southeastern I1linois, charac- 
terized by light-colored silt loams and 
poorly drained, tight clay subsoils. These 
soils are of relatively low productivity 
and are strongly acid. Because of acidity 
as well as poor drainage, they are not 
suited to growing leguminous hay crops 
unless heavily limed. Case & Myers 
(1934) state, “The low yield of grain 
crops on untreated land in Area 7 and 
the cost of liming has led to the replace- 
ment of grain crops with redtop, which 
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SILT LOAMS AND 
CLAY LOAMS (PRAIRIE) 

(][]] -srown TO BLACK 

ES] -cravisy BROWN 

- BROWN — GRAY 

SILT LOAMS (PRAIRIE) 

[SS -cray 
SANDY LOAMS PRAIRIE 

[]- sanpy LOAMS AND SANDS 

[_]-wooptanp SOILS 

PRAIRIE CHICKEN RANGE 

-~ CONTINUOUS RANGE 

@ — ISOLATED COLONY 

Fig. 1—Distribution of prairie chickens in Illinois, 1940; showing relation of the range 
to certain prairie soils. The continuous prairie chicken range in southeastern Illinois coincides 
with much of the gray prairie silt loam in that part of the state. The continuous range in the 
northern part of the state is in an area of sand prairie. Only those isolated colonies the location 
of which could be verified by the writer are indicated on the map. Map adapted from University 
of Illinois Agricultural Experiment Station soil survey map of 1935 and vegetation map by 
Vestal (1931). 
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can be grown at little cost, and with 
special crops such as fruit.” 

Grown in southern Illinois since about 
1875, redtop may be either a seed or hay 
crop. The seed is one of the chief cash 
crops of the region. 

Burlison, Stewart, Ross & Whalin 
(1934), who state that approximately 
85 per cent of the world’s redtop seed 
and 95 per cent of the redtop seed pro- 
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duced in the United States are grown in 
south central Illinois, point out that the 
concentration of redtop production in that 
region has been due to a combination of 
economic factors, favorable climate, and 
soils not well adapted to other crops. 

The cropping system practiced in Area 
7b is illustrated by the following approxi- 
mate percentages of acreage in various 
crops and idle land in 1929: corn 18 per 
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cent, small grains 5 per cent, hay (chiefly 

redtop) 24 per cent, other crops 8 per 

cent, pasture 28 per cent and idle land 

17 per cent (see the graph on page 160, 

Case & Myers 1934). In recent years, 

the amount of idle land has declined to 

about 7 per cent, and soybeans have come 

into use, chiefly as a hay crop. 

Probably no other locality in the state 

Fig. 3.—The type of farm land occupied by prairie chickens in southeastern Illinois. 

has maintained its native wildlife as well 

as the gray soil prairie region of south- 

eastern Illinois. Birds nesting in numbers 

there in redtop and fallow fields include 
prairie chickens, quails, upland plovers, 

marsh hawks, meadowlarks, horned larks, 

Henslow’s sparrows, field sparrows, grass- 
hopper sparrows and several others. On 
the flat uplands of this region, in addition 

to numerous osage orange hedges, young 
pin oak, shingle oak, blackberry, raspberry, 
hazel, panicle dogwood and other cover 
species are common in many fencerows 
and waste areas. This cover, figs. + and 
5, in connection with cultivated grain 
crops, redtop and fallow fields, makes this 
area so favorable for quails and rabbits 
that it attracts hundreds of hunters each 
fall. 

Wildlife populations, especially of the 
brush-inhabiting species, are of course af- 
fected by the amount of idle land and 
brush present. This varies with economic 
conditions. The trend under present rela- 
tively high prices for agricultural products 
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is toward cleaning up fencerows and 

thickets. As a result, quail populations ~ 

have been reduced somewhat in the past 

few years. The recent increase in the 

amount of soybeans grown in this region 

and low prices for redtop seed have made 

inroads on the acreage of redtop and idle 

land. However, this development does 

not at the present time appear to have 

caused an appreciable reduction of prairie 

chicken numbers. 
Although there can be little doubt that 

Illinois prairie chickens inhabited cleared 

woodland soils to a considerable extent 

entirely to prairie soils. Bennitt’s (1939) 

map of the distribution of prairie soils and 

prairie chickens in Missouri shows the 

close relationship of the remaining range 

to certain types of prairie soils in that 
state. In southeastern Illinois, where 

there is extensive interspersion of wood- 
land soil areas with the prairie or grass~ 

land soil areas that harbor prairie chick- 

ens, as a rule the only woodland soil farms 

on which chickens are found are those 

that immediately border the prairie. 

One explanation for the apparent pret- 

erence of Illinois prairie chickens for prat- 

rie soils may lie in the density and compo- 

sition of grass and herbaceous growth, as 

well as in the type of plant succession, 

found on the prairie. Visual appraisal of 
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Fig. 4—Cover used by small game in southeastern Illinois; a growth of young pin oaks, 
irubs and berry vines along a stream. 

ypical areas of vegetation on prairie and 
n woodland type soils gives the distinct 
npression that the cover requirements of 
he prairie chicken are met more adequate- 
y at present by the prairie growth than 
y vegetation found on woodland type 
oils. Redtop, for example, on the prairie 

usually makes somewhat better ground 
cover than on woodland type soils; the 
older redtop fields on the prairie develop 
typical patches of dewberries and herba- 
ceous plants that provide favorable nesting 
places, especially along the margins, while 
redtop stands on woodland type soils sel- 

Fig. 5—Cover used by small game in southeastern Illinois. The dense growth on the left 

$s an osage orange hedge. The larger tree on the right is a shingle oak. 
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dom furnish such favorable combinations 
of vegetation. 

The importance of uncultivated areas, 
especially grassy areas, in prairie chicken 
management is stressed by Gross (1930), 
Leopold (1931), Bennitt & Nagel (1937), 
Hamerstrom (1941), Grange (1941), 
Lehmann (1941) and others. 

Because soils comprising the present 
major range of the prairie chicken in IIli- 
nois are of relatively low agricultural 
value, the percentage of land that lies 
idle annually is higher there than in the 
better portions of the prairie. This un- 
cultivated land, which furnishes a certain 
amount of cover and food, must be re- 
garded as a contributing, but secondary, 
factor in the successful stand of prairie 
chickens in southeastern Illinois, since 
these birds are maintaining themselves in 
fair numbers in certain redtop-producing 
localities where there is practically no idle 
land. 

During the present study it became in- 
creasingly apparent that the redtop crop 
grown in a dozen counties in southeastern 
Illinois was admirably adapted to meet 
the cover and space requirements of prairie 
chickens at various times of the year, in- 
cluding the period of the elaborate court- 
ship performance. Of paramount impor- 
tance is the fact that harvesting of the 
redtop crop is not begun until approxi- 
mately July 1 or July 15, depending on 
whether the redtop is grown for hay or 
seed. Because of the lateness of the har- 
vest, redtop provides a habitat somewhat 
like the native prairie during the critical 
nesting period and while the birds are 
very young. 

Contrary to the common belief that 
prairie chickens will thrive only where 
tracts of wild lands remain, in southeast- 
ern Illinois these birds are found in fields 
close to farm buildings, where they are in 
frequent contact with domestic turkeys 
and chickens, thus providing noteworthy 
evidence of a potential adaptability to 
settled communities. 

Although, in some instances, prairie 
chickens have persisted for long periods 
in dark soil prairie districts, where up to 
85 per cent of all farm land is plowed 
annually, their rate of reproduction in 
most districts of this type has been too 
low to prevent their ultimate disappear- 
ance. The farming practices now widely 
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employed in dark soil prairie regions do 
not provide the habitats essential to prairie 
chickens, and, unless conditions change 
markedly, the less fertile prairie soils will 
continue to be the chief range of these 
birds in Illinois. 

LIFE HISTORY 

The life history of the prairie chicken 
has been studied in detail by several work- 
ers whose observations are acknowledged 
below. Many of the findings of these 
workers have been verified by field work, 
principally on the Jasper County study 
area in southeastern Illinois, which has 
yielded new as well as supplementary in- 
formation. 

Sexual Cycle 

In southeastern Illinois, male prairie 
chickens, while still in winter flocks, may 
show the first evidence of the mating dis- 
play during mild weather as early as late 

Fig. 6—Male prairie chicken at the climax 
of the booming performance. 

January or the first few days of February. 
At first this activity consists of fighting, 
strutting and loud cackling, but a few 
days later the first characteristic booming, 
fig. 6, may be heard from the booming 
grounds. The earliest date booming has’ 
been heard by the writer is January 30, 
in 1939, 

For several weeks after the first males 
appear on the booming grounds, flocks of 
chickens, consisting apparently of both fe- 
males and those males that have not yet 
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begun to display, are commonly seen stay- 
ing close to the booming grounds. On 
March 1, 1939, apparently less than 10 
per cent of the total prairie chicken popu- 
lation of the Jasper County study area 
were males in which the booming and 
displaying performance was fully devel- 
oped. 

In an intensive study of the breeding 
habits of prairie chickens in Wisconsin, 
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YOUNG BROODS 

OF HATCHES 

NUMBER 

iismo-Siel io 16-3) I—I>) =16=3! 1=15 

MAY JUNE JULY AUG. 

DATE OF HATCH 

Fig. 7—Hatching period of prairie chickens 
on the Jasper County study area, chiefly in 
1935 and 1936. Some of the hatching dates 
were obtained from nest observations and 
others were calculated from careful estimates 
of the ages of young broods encountered in the 
field. 

Hamerstrom (1941) brought out many 
behavior details that apply substantially to 
southern I]linois chickens. 

Hamerstrom found evidence that the 
males, and probably the females, do not 
all arrive at the breeding stage at the same 
time, but rather show a spread of several 
weeks in the stage of development of the 
sexual cycle, a characteristic noted by 
other investigators in one or both sexes 
of certain other gallinaceous birds. Studies 
of the behavior of prairie chickens in 
southern Illinois indicate that such a time 
lag in the development of the sexual cycle 
exists among birds of both sexes. 

In male birds the development of the 
sexual cycle during early spring is accom- 
panied by a gradual increase of the yellow 
pigmentation of the neck and eye regions, 
as well as by an increase of booming and 
fighting. Considerable difference in the 
development of these manifestations has 
been commonly noted among males on and 
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near the booming grounds. In the latter 
part of the breeding season, this differen- 
tial development of the cycle is indicated 
by the gradual disappearance from the 
booming grounds of males that apparently 
are becoming sexually inactive. In south- 
eastern Illinois, the period of greatest 
booming activity appears to be about the 
last week of April. By May 10 a lessen- 
ing of display is usually evident. By early 
June only a small fraction of the peak 
number of males is still present on the 
booming grounds. By the second week of 
June the booming period is practically 
over. 

The hatching period for the prairie 
chicken in southeastern Illinois is indi- 
cated by the accompanying graph, fig. 7. 
This graph, which shows the distribution 
of prairie chicken hatching records ob- 
tained in Jasper County, chiefly in 1935 
and 1936, is based partly on nests under 
observation and partly on coveys of young 
birds encountered in the field. Hatching 
dates of the coveys were calculated from 
careful estimates of the ages of the young 
birds. 

It will be seen that, in the years in- 
cluded in the graph, hatching began dur- 
ing the first half of May, reached a peak 
during the first half of June and tapered 
off during the first half of July. Although 
the later hatches probably in part repre- 
sent renestings after failure of earlier at- 
tempts, the total evidence from observa- 
tions on females at the booming grounds 
and accumulated field records on the be- 
ginning of nests supports the belief that 
considerable variation exists among fe- 
males as well as males relative to the 
time at which breeding takes place. On 

the whole, such an extended breeding cy- 

cle appears to be a useful adaptation by 

the prairie chicken to its fluctuating and 

often unfavorable environment, where 

poor cover, activities of enemies or un- 

favorable weather might otherwise at 

times cause heavy losses of nests or very 

young birds. 

Cold, stormy weather delays the start 

of the mating display among prairie chick- 

ens. Later it may cause a temporary halt 

of sexual activity and even a return of 

winter Mocking habits. It is possible, also, 

that cold weather or other unfavorable 

weather conditions may delay the start of 

the breeding season. Although the tend- 
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ency for southeastern Illinois _ prairie 
chickens to form large flocks is usually 
over by the third week in March, it was 
noted in 1940, following a cold, rainy 
April, that many birds were showing a 
tendency to flock as late as the first week 
in May. The breeding season, usually at 
its height at this time, was apparently held 
back by unfavorable weather conditions. 

Booming 

Booming grounds in southeastern Illi- 
nois are usually on slightly elevated ter- 
rain, but in northern Illinois they some- 
times occur on level bottoms of potholes 
or near the edges of ponds. On the pond 
sites, a rise of an inch or so of water may 
fail to drive the male birds from their 
established territories. The favorite place 
appears to be a pasture or meadow where 
the vegetation is short. Booming grounds 
have been observed also on winter wheat 
fields, idle fields, stubble and bare ground. 
When the grounds are plowed during the 
mating season, the birds may continue to 
boom on the plowed soil. 

The chief booming periods during the 
height of the season are for 3 or 4 hours 
after dawn, and from late afternoon to 
near dark. These periods are marked by 
continuous strutting, booming, cackling 
and fighting between pairs of male prairie 
chickens. 

The booming is a resonant, three-syl- 
labled call, described by Grange (1940) 
as ““Zooooo . . . woooo . . . youoo,” the 
second syllable lower than the first and 
the third rising above the first. These 
calls given by several birds at once blend 
into a continuous tone of near trumpet- 
like quality that can often be heard for 
well over a mile. In early morning when 
three or more groups are heard booming 
simultaneously, the effect produced is like 
the droning of a huge hive of bees. 

It has been generally assumed that, dur- 
ing the booming performance, the female 
birds in the vicinity are attracted and that 
mating takes place at the booming grounds, 
but, although occasional matings are ob- 
served there, the studies of Hamerstrom 
(1941) and Main (1937) indicate that 
the bulk of mating activity may take place 
off the main booming grounds. 

Although the same booming ground 
may be used for several years, it is a com- 
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mon occurrence in southeastern Illinois 
for chickens to shift after a year or two 
to a new site in an adjacent field, or for 
a group to appear in early spring at some 
distance from a previously used site. Only — 
1 of approximately 20 booming grounds 
under observation each spring in south- 
eastern Illinois has been used continuously — 
for as long as 7 years. Undoubtedly, — 
farming operations account for many of | 
these shifts. 

The average number of males per 
booming ground in and near the Jasper 
County study area apparently has varied 
only slightly from year to year. However, — 
the number of booming grounds in use has 
shown considerable variation from year to 
year, corresponding to population changes. 
For example, in late April, 1939, when 
there were 12 booming grounds on the 
study area having + or more males, the 
average number of males per booming 
ground was 9.9. In 1940, on 7 boom- 
ing grounds having + or more males, the 
average number of males was 8.9, and in 
1942, when there were only 6 booming 
grounds, the average number of males 
was 9.3. It was noted in southeastern’ 
Illinois that during the summer months, 
after the booming season, certain groups” 
of adult males tended to stay together in” 
the vicinity of the booming grounds; a 
similar tendency is recorded by Hamer- 
strom (1939) in Wisconsin. 

The largest number of displaying males 
seen on any established booming ground in 
southeastern Illinois is 24; however, the 
maximum number observed during any 
spring has seldom exceeded 17 or 18. Not 
infrequently single birds or pairs take 
stations at some distance from regular 
booming grounds and go through the 
courtship display daily for weeks. 

It was observed in the spring of 1939, 
following a marked increase in the prairie 
chicken population of southeastern IIli- 
nois, that new booming grounds were 
established in a poorly drained part of 
the study area which had been little used 
by the birds during any previous spring, 
Subsequently, when the population of the 
study area declined, some of the new 
booming sites continued in use, whil 
certain older grounds were abandoned. I 
is possible that these new booming grounds 
were formed chiefly by young males, some 
of which returned to them during the 
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following years. The presence of males 
on the new booming grounds apparently 
attracted females and led to the establish- 
ment of a local population on a previously 
unused portion of the study area. A sim- 
ilar sequence in the establishment of new 
colonies was observed by Franklin J. W. 
Schmidt (Leopold 1933) during his study 
of prairie chickens in Wisconsin. 

Flocking 

During the first few weeks after hatch- 
ing, the prairie chicken young are kept 
closely concealed by the females. By the 
first week in June in southeastern Illinois, 
occasional early hatched broods, about 3 
weeks old, can be observed. However, 
the best opportunity to observe the young 
comes after the redtop is harvested in mid 
July. A tendency for broods to combine 
loosely is evident in midsummer. It is 
not uncommon in late July and August 
to see two or more females together with 
young of different sizes. Such combination 
broods were observed with field glasses 
several times during field work in the 
summer of 1936, and on August 11, 1936, 
two young, one apparently about 5 weeks 
and the other 8 weeks old, were collected 
from the same flock. 

Although single broods or small com- 
bined groups are in evidence throughout 
the summer, the flocking tendency be- 
comes more evident toward fall. For 
example, on Aug. 17, 1937, 33 birds feed- 
ing in a southeastern Illinois bean field 
combined into a single flock when flushed. 
By October, although most of the chickens 
flushed .are in flocks of less than 20 birds, 
the tendency to form large temporary 
flocks is evident ; as many as 50 birds have 
been seen together by Oct. 15. In late 
autumn and winter, flocks ranging from 
a dozen to 75 birds are common. ‘The 
largest winter pack seen by the writer in 
Illinois was approximately 110 birds, 
counted in flight in Jasper County, on 
Feb. 10, 1942. Despite the flocking tend- 
ency, some small groups or single birds 
are always encountered during winter 
field work. 

Movements 

Leopold (1931) gives several records 
showing winter migrations of prairie 
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chickens from northern districts to areas 
at least as far south as central Illinois. 
The latest date of migration of large num- 
bers of chickens given by Leopold was 
1908; it related to a large flight south- 
ward through western Peoria and eastern 
Knox counties. Since this flight occurred 
in early fall, it may have consisted of local 
rather than northern birds. Leopold 
quotes a statement made in 1874 by A. 
H. Bogardus that in Logan County, in 
the latter part of the fall, chickens were 
then nearly as numerous as in the late 
’50’s, but young birds in August and 
September were said to be much less nu- 
merous than formerly. A former practice 
by market hunters of shooting prairie 
chickens during their southward flight 
along the Mississippi bottoms in Hender- 
son County is mentioned by Leopold. 

Reports received by the writer from old 
time residents of the east central part of 
Illinois indicate that up to 50 years ago, 
or later, flocks of migrating prairie chick- 
ens were still occasionally encountered in 
that part of the state in winter. 

Recent censuses of the Jasper County 
study area show that local fall and early 
spring movements of prairie chickens oc- 
cur regularly in that locality. The south 
slope of a low hill which covers about a 
third of this area has for many years been 
a favorite wintering ground for prairie 
chickens, and each year an influx of at 
least a few dozen birds, apparently from 
nearby areas, to this spot has been noted, 
fig. 8. The most noteworthy concentra- 
tion occurred in the winter of 1938-39, 
when local populations were at the high- 
est point reached during the period of in- 
vestigation, 1935 to the present time. 

A census of the 4-square-mile study 
area concluded on Nov. 9, 1938, showed 
a total of approximately 255 prairie chick- 
ens. By the end of December, birds ap- 
peared to be much more numerous than 
in November. A second census in late 
February and early March, 1939, showed 

that the population had risen to nearly 

400 birds. By mid March it was evident 

that a considerable number of birds had 

left the area. A March dispersal of birds 

from their wintering grounds has been ob- 

served repeatedly during the study. This 

appears to have been chiefly a local move- 

ment, affecting only the birds in the vicin- 

ity of the study area. However, since 
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little banding has been done, the full ex- 

tent of movement of birds in this region 

is unknown. 

Cover Requirements 

Although prairie chickens in southeast- 
ern Illinois inhabit a variety of crop or 
pasture lands, as well as suitable waste 
areas, they show a preference for redtop 
fields at most seasons; the growing redtop 

. 
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ter, prairie chickens spend much time in 
the open fields. They feed largely in corn- 
fields, soybean fields and small grain stub- 
ble. During snowstorms they frequently 
seek low spots in standing corn or shocked 
cornfields. They have been observed dur- 
ing blizzards seeking protection at the 
bases of corn shocks. 

The use made of fallow or idle fields 
for daytime cover depends chiefly on the 
stage of succession of the vegetation. Old 

Fig. 8—These fields on the south slope of a low hill in the Jasper County study area are 
a favorite gathering place for prairie chickens in late fall and winter. Redtop stubble seen in 

the foreground is much used for winter cover. 

in early spring and its stubble in autumn 
and winter furnish favored resting places 
and fair concealment. 
Daytime Cover.—When newly 

hatched, the young chickens are kept by 
the females chiefly in redtop fields, but to 
some extent in small grain or grassy fal- 
low fields. In midsummer, young and old 
birds feed largely in small grain stubble, 
redtop stubble and soybean fields. During 
the heat of the day, they retire to the 
shade of trees or small shrubs along 
fences, osage orange hedges and cornfields. 
In cultivated fields, their dusting pits are 
frequently seen, often each with a spread- 
ing herbaceous plant or a corn hill serving 
as overhead cover for the young or adult 
bird while dusting. In late July and 
August, before the young are fully devel- 
oped, they have commonly been observed 
to fly, when flushed, to the edge of a near- 
by cornfield, which serves as a convenient 
escape cover area. 

During autumn, and even in midwin- 

cornfields or stubble may be frequented 
by prairie chickens during the first year 
the fields are idle, but when aster, fleabane 
and goldenrod cover the ground these 
areas are little used except in winter and 
early spring when such plants have been 
flattened. Later, when grass and brambles 
begin to crowd out the thick herbaceous 
growth, the fields may again be used as 
nesting and roosting areas. 

Roosting Cover.—Schmidt (Leopold 
1936) found that suitable roosting cover 
was a factor in determining the summer 
range of prairie chickens in Wisconsin. 
In southeastern Illinois, the cover selected 
for night roosts by female prairie chickens 
for their broods is usually in fields having 
fairly thin and low grass, sparse weed 
growths or open grassy spots. Nearly 
grown young birds sometimes use for 
roosts small patches of thin, uncut redtop. 
On cool evenings the young frequently 
seek a furrow, wheel track or other de- 
pression for protection from the weather. 
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In autumn and winter the birds select 
redtop stubble, idle grasslands or low 
weed growth, sometimes only 2 or 3 inches 
tall, fig. 9. On windy or cold evenings 
the adult birds, as well as the young, often 
select slight depressions or furrows for 
protection. 

Nesting Cover—During the sum- 
mers of 1935 and 1936 all types of nest- 
ing cover on the 4-square-mile Jasper 
County area were searched carefully to 
determine as accurately as possible the 
actual use of each type of cover. 

Although prairie chickens in southeast- 
ern Illinois nest in a variety of sites, they 
show a preference for short grass cover 
with scattered growths of brambles and 
herbaceous plants such as are found in 
waste areas of bluegrass, Poa pratensis 
Linnaeus, and old stands of redtop, 4 gros- 
tis alba Linnaeus. The sites of 39 nests 
under observation on and near the Jasper 
County study area may be classified as 
follows. 

Redtop Fields——Redtop, which during 
the period of this study occupied nearly 
30 per cent of the Jasper County study 
area, presents a larger acreage of potential 
nesting cover than any other kind of vege- 
tation. As previously intimated, new seed- 
ings apparently are used less often than 
old stands. In 1935, when much farm 
land had been out of cultivation for 2 or 
more years, because of low agricultural 
prices, numerous idle fields had developed 
sufficient grass and dead vegetation to 
make them attractive nest sites. Conse- 
quently, redtop was less generally used 
then than in 1936 and later when some 
of the idle fields were put back into culti- 
vation. Fourteen of the 39 nests under 
observation were in redtop fields. 

Fallow Fields and Pastures—I\n addi- 
tion to fallow fields, this classification in- 
cludes a small acreage of pasture land, 
amounting to about 1 per cent of the 
total study area, pasture land invaded by 
brambles or having spots of low sedge 
growth. The remaining pasture land is 
almost without exception badly  over- 
grazed and therefore of no use for nest- 
ing sites. During the nesting study, about 
18 per cent of the total land in the vicinity 
of the Jasper County area consisted of 
fallow fields or lightly grazed pasture. 
Twelve prairie chicken nests were found 
in this type of cover, of which 7 were in 
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fallow fields, 3 were in pastures and 2 
were in fallow fields that had been planted 
to corn the previous year. 

Waste Grassland—Small waste areas 
chiefly of bluegrass, not subject to grazing 
or farming for several years, averaged at 
the time of this investigation about 2 per 
cent of the total land acreage on the study 
area. This was the most intensively used 
type of nesting cover from the standpoint 
of density of nests. Thirteen nests were 
located in these areas, of which six were 
on low ditch banks, five were on an aban- 
doned railroad bed, one on a roadside and 
one in a fencerow. 

The choice of particular nesting sites 
in the waste grassland type was sometimes 
difficult to explain. Borders of back roads 
constitute the greatest area of seemingly 
favorable nesting cover of this type, but 
apparently they were little used. Ditch 
banks used as nesting sites were usually 
nearly level with the adjoining fields, and 
often narrow. It is evident that the stage 
of plant succession is an important factor 
in choice of site. The distance of the 

Fig. 9.—Night roosts of two southeastern 

Illinois prairie chickens in short grass and 

weeds, Feb. 9, 1940. Prairie chickens usually 

select slightly taller vegetation in sheltered 

spots for their winter roosts. 
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Table 1.—Types of nesting cover used by prairie chickens in Jasper County, IIl., chiefly in 

the summers of 1935 and 1936. 

Per CENT OF 

sh é Tora NESTING NuMBER Per Cent 
Type or Cover Cover On Stupy or NEstTs SUCCESSFUL 

AREA 

| | 

Redtop 60 14 57 

Idle fields and pastures 36 12 | 33 
Waste grassland 4 13 / 54 

Total 100 39 | 49 

cover from booming grounds also appar- 
ently influences the choice. 

Reference to table 1 shows that, in this 
study, success of nests in redtop fields and 
in waste areas was higher than in idle 
fields. Although no conclusions can be 
drawn from the few records presented 
here, there is some basis for believing that 
nest losses in idle fields are often rela- 
tively high, due to the fact that these areas 
frequently are plowed after nesting has 
begun. Moreover, losses resulting from 

predators are apparently higher in fallow 
fields than in redtop because the former 
more frequently contain dens of furbear- 
ers whose early spring hunting activities 
include nearby open areas. 

Nesting Habits 

As indicated above, prairie chicken nests 
in southeastern Illinois are located usually 
in grassy sites, sometimes without any 
other vegetation for cover, but more often 

‘ 
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Fig 10.—Female prairie chicken incubating her eggs in a nest partly concealed by a growth 
of ironweeds. 
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with a bramble or a few herbaceous plants 
serving as overhead cover, frontispiece and 
fig. 10. Some nests are in thin growths 
of grass under a single stem of dewberry 
or rose that offers scant concealment, 
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Nine of 23 prairie chicken nests report- 
ed on by Hamerstrom (1939) in Wiscon- 
sin were within a half mile of a booming 
ground, and 10 were between a half mile 
and a mile and a quarter. The distances 

a 
Ps 

Fig. 11.—Prairie chicken nest containing 10 eggs. The overhead canopy of bluegrass and 

dewberries was removed while the nest was being photographed. 

while others have been found in the thick 
grass growth of old stack bottoms in red- 
top fields. Tall and rank weed growth 
apparently is not attractive to prairie 
chickens. 

There appears to be a definite tendency 
for field nests to be situated within a few 
feet from the field margins. Not infre- 
quently nests are found close to hedges or 
small trees along field margins or streams. 
Gross (1930), working in Wisconsin, 
found that on rare occasions nests are sur- 
rounded by trees of considerable size. 

Prairie chicken females occasionally lay 
eggs in the nests of others of their kind, 
making up clutches of 20 or more eggs. 
The largest observed clutch believed to 
have been laid by one prairie chicken con- 
sisted of 16 eggs. The average size of 12 
clutches, most of them seen in 1935 and 
1936, and each clutch laid apparently by 
a single female, was 12.3 eggs. Fig. 11 
shows a nest containing 10 eggs. 

from the other + to the nearest booming 
ground were unknown. In southeastern 
Illinois, where booming grounds are ap- 
parently much closer together than in the 
area in which Hamerstrom worked, the re- 
lationship of outlying nests is difficult to 
determine, but a definite tendency for nests 
to be grouped close to booming grounds 
was evident. The great majority of nests 
found on the Jasper County study area 
were within a radius of a quarter mile 
from the nearest booming ground; and 
wherever favorable nest sites were avail- 

able on the Jasper County area a number 

of nests were found between 150 yards 
and 330 yards from a booming ground. 

Nest Concentrations 

Reports received from observers who 

recall conditions in southeastern I]linois 

60 years or more ago indicate that large 

numbers of prairie chicken nests were 
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sometimes found in relatively small areas 
of nesting cover. Leopold (1933) men- 
tions reports of former concentrations of 

nests in Iowa. Johnson (1934) recalls 
a tract of about 10 acres of unbroken 
Pas near his home in Marshall Coun- 
y, Minn., where numerous prairie chick- 

en nests, both old and new, were disclosed 
by a spring fire. These instances seem 
to be associated with fairly high popula- 
tions and the occurrence of areas of choice 
nesting cover in localities in which much 
of the nesting cover had deteriorated as 
the result of agricultural practices. Nev- 
ertheless, in view of the observed prefer- 
ence of prairie chickens for certain vegeta- 
tive types, it does not seem unlikely that 
nest concentrations may sometimes have 
occurred on the virgin prairie. 

Although there was ordinarily no 
marked tendency for nests to be grouped 
together on the Jasper County study area, 
in at least one instance favorable nesting 
cover was responsible for the selection of 
a number of nesting sites within a limited 
area. In 1936 a booming ground used by 
about 7 males was located slightly more 
than an eighth mile from a small area of 
grassland, the margins of which were being 
invaded by blackberries. This tract, about 
200 yards long and less than 100 yards 
wide, approximately + acres, included part 
of a lightly grazed pasture, a small fallow 
area and a strip of bluegrass along a creek. 
A search of this cover in June revealed 
four prairie chicken nests. Since no other 
nests were found nearby, it seems probable 
that nearly all, if not all, of the females 
in that locality were nesting in this small 
area. By May 1, in Jasper County, red- 
top has usually made sufficient growth to 
invite nesting, and after this there is prob- 
ably less tendency for nests to be grouped 
in small bluegrass areas. 

Causes of Nest Losses 

Although of 39 nests under observation 
in Jasper County, 19, or 49 per cent, were 
successful, table 1, it is significant that 
of the 20 unsuccessful nests 7 were aban- 
doned or destroyed early in the season 
when only one to three eggs had been 
laid. ‘There is considerable reason to be- 
lieve that in such cases new nests are 
begun within a few days. Indications are 
that in southeastern Illinois a compara- 

tively high percentage of the females final- 
ly bring off broods successfully, because 
of renestings and a general increase of the 
quality and quantity of nesting cover as — 
the breeding season advances. 

It is of interest to note in this connec- — 
tion that, although field studies in 1935 
and 1936 showed an occasional attempted — 
renesting as late as July, there was no evi- 
dence that nesting attempts begun after 
the first week in June added a significant — 
number of young birds to the crop. Ap-— 
parently redtop cutting during July finds — 
the hatching period nearly over and most 
of the nesting attempts ended, fig. 7. 

The causes of 19 out of 20 nest failures 
were known or could be determined from — 
evidence at the nest. Predators destroyed — 
seven nests, desertion was responsible for 
the loss of six, farming operations de- 
stroyed five, one full clutch was apparent- 
ly infertile and one nest from which three 
or four eggs had disappeared was listed — 
as failing for an undetermined cause. q 
Predators.—Clutches laid in April in 

poor cover were found to suffer fairly 
high losses from crows and furbearers. — 
Thirty-five per cent of the nest losses ob-_ 
served in this study were due to predator f 
In addition, broken shells, showing beak — 
or teeth marks, were frequently found onl 
the ground, and the nests from whit i 
they had come could not be located. Egg 
shells were sometimes found along hedges 
where they had apparently been dropped 
by crows. In southeastern Illinois, possi-— 
bly crows take more eggs than any other — 
one species, but, since prairie chickens fre-— 
quently lay an egg or two in exposed — 
places early in the season, it is difficult 
to say how much of the crows’ activity is 
actual nest robbing. ip 

Furbearers hunting widely over mead- 
ows and crayfish flats in early spring — 
destroy a number of exposed nests. Ap-— 
parently, skunks, opossums and, on occa- 
sion, minks and raccoons are guilty of | 
nest robbing. 

The role of snakes as nest robbers in) 
this region is undetermined, but ie | 
certain species take some toll. 

In southeastern Illinois, growth of vege: 
tation by early May usually restricts the 
feeding areas of most predatory species, . 
and, as a result, nest losses from predators 
become of minor importance. Under these 
circumstances, the effect of egg predation 

Vol. 22, Art. 4 

; 

IE a hg Oe all Be 



May, 1943 

seems to be chiefly to delay the nesting 
season. 
Desertion.—Nest desertions in the 

Jasper County study area occurred chiefly 
early in the nesting season, and usually 
when only a small number of eggs had 
been laid. Apparently at the beginning 
of their nesting efforts the females are 
very wary and desert as the result of even 
slight disturbances. Later, when the incu- 
bation period is well under way, they do 
not desert their nests readily when dis- 
turbed. 
Farming Operations.— Plowing of 

grass or idle fields in May and June for 
corn or soybeans is the chief nest hazard 
to Illinois prairie chickens from agricul- 
ture. However, spring burning of idle 
fields in 1936 was known to destroy Jas- 
per County quail nests and doubtless was 
responsible for considerable loss of prairie 
chicken nests. Fortunately, burning has 
not been widespread since that year, when 
a large acreage of idle land was put back 
into cultivation. 

Failure to Hatch.—Romanoft, Bump 
& Holm (1938) state that fertility of eggs 
of upland game birds depends on the con- 
ditions of mating, the health and activity 
of male and female birds, and upon several 
other physiological and environmental fac- 
tors. ‘These authors point out also that 
the hatchability of fertilized eggs is de- 
pendent on their inherent vitality and 
nutrition and the environmental condi- 
tions of incubation. They found experi- 
mentally that the critical stages during 
which death of the embryos of pheasants, 
grouse and quails occurs most frequently 
are the fourth, the twelfth and about the 
twenty-second days of incubation. 

Field evidence as to the fertility of prai- 
rie chicken eggs, the mortality of embryos 
and the effect of environmental conditions 
on the hatching of eggs is limited because 
of the relatively small number of nests 
observed. Only one clutch that was ap- 
parently incubated normally failed entire- 
ly to hatch, in this case seemingly because 
of lack of fertilization of the eggs. In two 
clutches nearly ready to hatch, known to 
have been exposed for several hours dur- 
‘ing periods of high air temperature and 
low humidity in each case, the majority 
of the young failed to emerge from the 
shell probably because of drying of the 
egg membranes. In 12 clutches judged to 
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have undergone normal incubation, ap- 
proximately 93 per cent of the 148 eggs 
hatched. 

Weights 

While trapping prairie chickens in 
southeastern Illinois in January, 1940, 
Robert E. Hesselschwerdt, then employed 
by the Illinois Natural History Survey 
on Federal Aid in Wildlife Restoration 
Act projects, and Lynn H. Hutchens, 
then of the Forest Preserve District of 
Cook County, obtained the weights of 27 
live, adult birds. The prairie chickens 
were in good condition, but some of them 
had been held in the traps for 10 or 12 
hours before being weighed and had un- 
doubtedly lost a few ounces. 

The live weights obtained by Hessel- 
schwerdt and Hutchens are as follows: 
average weight of males (20 specimens), 
2 pounds +.7 ounces; heaviest male, 2 
pounds 13.6 ounces; lightest male, 1 pound 
15.2 ounces; average weight of females (7 
specimens), | pound 12.5 ounces; heaviest 
female, 1 pound 15.2 ounces; lightest fe- 
male, 1 pound 6.4 ounces. 

POPULATION STUDIES 

It was recognized at the outset of the 
present study that knowledge of at least 
the gross aspects of the behavior of prairie 
chicken populations in Illinois was neces- 
sary in order to outline an adequate man- 
agement program. ‘This recognition led 
to the collection of a large number of pop- 
ulation records, including field notes and 
reports received from qualified observers 
in different parts of the Illinois prairie 
chicken range. In addition, fall, winter 
and spring censuses of the birds on the 
2,560-acre study area in Jasper County 
were conducted each year from autumn 
of 1935 through the spring of 1942. 

Prairie chicken population trends in 
northern Illinois are discussed elsewhere 
in this report. This section deals with 
the behavior of chicken populations in the 
principal range in southeastern IIlinois. 

Although censusing of the study area 

during three different seasons yielded use- 

ful information on movements and popu- 

lation densities of prairie chickens, it be- 

came evident that the fall and winter 

censuses were less reliable as indices of 
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population trends than the booming 
ground censuses taken in April. For ex- 
ample, the study area proved to be a fa- 
vorite wintering ground for prairie chick- 
ens, and each year, in early winter, an 
influx of birds occurred from nearby 
farms, causing the population level there 
to rise above that of the surrounding 
range. In autumn the relatively high mo- 
bility of chicken flocks caused some varia- 
tion from day to day in the number of 
birds present on a given area of farmland, 
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Fig. 12—Trend of male prairie chicken 
populations on a 2-by-2-mile area in Jasper 

County, 1936-1942, shown by booming ground 
censuses. 

although the figures obtained during the 
fall censuses were undoubtedly more near- 
ly representative of normal populations 
than those from the winter censuses. ‘The 
fall censuses, taken annually from 1935 
through 1941, usually in late October or 
early November, showed an average popu- 
lation during the 7-year period of 179 
birds present on the area. The largest 
number of birds shown by any fall census 
was 255, in 1938, and the smallest num- 
ber was 141, in 1939. These figures 
represent a variation in fall population 
densities of from about 1 bird per 10 acres 
to 1 bird per 18 acres. The average was 
approximately 1 bird per 14.3 acres. 

The results of the censuses of male 
birds on the booming grounds of the Jas- 
per County study area are shown in an 
accompanying graph, fig. 12. 

Since the number of males on any par- 
ticular booming ground is never constant 
throughout the season, every effort was 
made to take the census at the height of 
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the booming season, usually in late April. 
Hamerstrom’s (1941) work clearly shows 
the need for care in this respect. The 
booming census is subject to criticism in 
that it does not include the female birds; 
our efforts to determine sex ratios by trap- 
ping in late winter were unsuccessful due 
to the fact that a disproportionately large 
number of males were found to enter the 
traps. Nevertheless, field experience indi- 
cates that the census of booming males 
provides a usable and reasonably accurate — 
index of local prairie chicken populations. 

Davison (1940) used the booming 
ground census extensively in connection — 
with his study of the lesser prairie chicken, — 
Tympanuchus pallidicinctus (Ridgway), — 
in Oklahoma. By comparing results ob- 
tained on census areas of different sizes, 
he concluded that the minimum area that 

ES 

could be censused as representative of any 
locality is 2 by 2 miles, and that census 
figures from areas 3 by 3 or 4 by 4 miles 
are more dependable. 

The Jasper County census area, 2 by 
2 miles, represents the smallest unit indi- 
cated by Davison’s study as representative. 
The census was begun there in 1935 to 
determine population trends in an area for — 
which weather records and field studies on 
subjects related to the welfare of prairie — 
chickens were available. Since the dis- 

ie tribution of these birds is spotty in the ~ 
mixed prairie and woodland districts of 
southeastern Illinois, it seemed advisable — 
to confine the census to a relatively small — 
area lying within the better range. be 

It is of interest to note that there was 
considerable similarity between the popu- — 
lation fluctuations on the study area as_ 
shown by booming ground censuses and — 
the fluctuations indicated by field records — 
and reports from other parts of the south- — 
eastern Illinois range. For example, a de- 
crease in the fall of 1936, corresponding 
to that indicated by the 1937 booming — 
ground census of the Jasper County area, Pi 
was reported to the writer by a number 
of observers throughout southeastern Tlie | 
nois. In Missouri, Bennitt (1939) re-_ 
ported a decrease of prairie chickens in 
1936. The “high” of 1938 was amply 
confirmed for other localities in south- 
eastern Illinois, as well as the study area, 
by field observations, by reports received 
from farmers and hunters, and by subse- 
quent agitation for an open season. The 
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population decline of 1939, shown by the 
1940 booming ground census, was marked 
by the absence in the fall of 1939 of the 
numerous large flocks seen in various parts 
of southeastern Illinois during the previ- 
ous fall and winter. Surprisingly, on the 
study area, where the booming ground 
census of the spring of 1939 had shown 
131 male birds present, the census taken 
the following fall showed a total of only 
141 birds of both sexes. Although the 
foregoing records indicate considerable 
variation in prairie chicken populations 
from year to year, when several consecu- 
tive seasons are considered there is no 
indication of recent major changes in the 
average density of these populations in 
the main parts of the range in southeast- 
ern Illinois. Undoubtedly, in recent years, 
there has been an increase in the total 
number of prairie chickens in this region, 
but this is due to extensions of the range 
into unoccupied territory rather than to 
building up of local populations. 

Prairie chickens have been found to un- 
dergo cyclic fluctuations over a wide area 
in their acquired range in the northern 
Lake States (Leopold 1933), but relative- 
ly little evidence has been published on 
the subject of cycles in the Central States. 
Bennitt (1939) states that the type of 
population fluctuation of prairie chickens 
in Missouri is uncertain; it seems doubt- 
ful to him if Missouri birds are cyclic. 
Leopold (1931) cites a record of high 
chicken populations in Crawford County, 
southeastern Illinois, about 1920, but else- 
where in the same publication he states: 
“The question of early cycles must be left 
unanswered for Iowa, Minnesota, and 
Illinois. In Indiana, while the early be- 
havior is unknown, there is a clear and 
convincing record of one fluctuation which 
I have called the ‘comeback of 1912.’” 
That the increase of prairie chickens re- 
ported in Indiana in 1912 extended into 
Illinois is indicated by the following quo- 
tation from Forbes (1912): “... prairie- 
hens—thanks to our protective laws—are 
now to be seen in at least seventy-four 
counties, so abundantly in some that farm- 
ers are beginning to protest against their 

_ further increase because of the amount of 
grain which they devour.” As previously 
mentioned, this gain proved to be a tem- 
porary one. 

The average length of cycle of the prai- 
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rie chicken and other grouse in the north- 
ern tier of states and Canada is believed 
by Leopold (1933) to be about 10 years. 
If the high populations reported in Illinois 
in 1912 and 1920 are to be regarded as 
manifestations of a cycle, another “high” 
would then be expected to occur about 
1930. The writer has received reports 
from a number of observers indicating the 
reappearance at about this time of prairie 
chickens in certain southeastern Illinois 
localities from which the birds had previ- 
ously been absent. However, these report- 
ed extensions of prairie chicken range may 
have been due to the improvement of local 
habitats since, as the result of low agri- 
cultural prices, large acreages of farmland 
were then lying idle. 

The marked increase of prairie chickens 
in southeastern Illinois from 1936 through 
the breeding season of 1938 was plainly 
not related to changes in the habitat, since 
it occurred during a period when much 
idle land was being put back into culti- 
vation. Viewed in the light of the two 
previously recorded high periods, the in- 
crease of chickens in 1938 suggests the 
possibility of the recurrence of a cyclic 
“high.” It is of some interest that the 
1938 peak occurred 26 years, or somewhat 
less than the equivalent of three average 
cycles of northern grouse, after the “high” 
of 1912. The 1938 peak was followed 
by an abrupt decline the next year. Pop- 
ulation densities have fluctuated somewhat 
irregularly since 1939, but they have not 
again reached the 1938 level. 

Records on fluctuations of cottontail 
rabbit populations obtained by members 
of the Natural History Survey staff give 
good evidence that this animal is subject to 

cyclic fluctuations in Illinois. In the north- 

ern tier of states, the cottontail cycle has 

been found to correspond rather closely to 

that of the prairie chicken. It may be 

noted that cottontails increased rapidly in 

central and southern Illinois during the 

1936-1938 period, but they did not reach 

a peak until 1939, the year following the 

peak of prairie chicken populations, when 

exceptionally large numbers of rabbits 

were evident. Thereafter, rabbits declined 

steadily and were generally scarce in the 

central and southern parts of the state in 

1941 and 1942. The lowest count of male 

prairie chickens on the Jasper County 

area was in the spring of 1942. The re- 
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sults of the 1942 booming ground census 
are subject to some doubt, however, since 
prevailing windy weather during the 2 
days when the count was made may have 
prevented the appearance of some males 
on the booming grounds. Time and travel 
restrictions in 1942 prevented later re- 
checking. 

Although from the present study there 
is little evidence of the sustained rises and 
declines which seem to characterize the 
grouse cycle in the northern tier of states 
and Canada, the population records so far 
obtained suggest the possibility that south- 
eastern Illinois prairie chickens are subject 
to some degree of cyclic fluctuation. 

Reports of game technicians at a sem- 
inar on prairie chickens held at Urbana, 
Ill., in December, 1940, showed that prai- 
rie chickens had increased during the pre- 
vious + or 5 years in nearly all central 
states from Kansas to Indiana. A plan 
agreed to at this meeting to pool popu- 
lation data gathered over a period of years 
by game investigators working in several 
midwestern states offers a means of even- 
tually reaching conclusions as to the be- 
havior of populations of greater prairie 
chickens in the southern part of their 
range. 

MORTALITY CAUSES 

The causes of prairie chicken mortality 
in Illinois, as indicated by field studies, 
include predators, pathological factors, ac- 
cidents and illegal hunting, as well as cer- 
tain hazards that are peculiar to the infant 
and juvenile periods. 

Juvenile Hazards 

To determine the amount of annual 
reproduction of partridges, Middleton 
(1935) in England used the ratio of 
young to adult birds found by a midsum- 
mer census taken over a series of years. 
This method was used to some extent 
with greater prairie chickens in southeast- 
ern Illinois. The census for the third 
week in July, 1935, on the Jasper County 
area showed 80 adults and 110 young, 
or 1.38 young per adult. A similar census 
in 1936 showed 95 adults and 70 young, 
or 0.74 young per adult. These results 
indicate a significant variation in the num- 
ber of young birds present in midsummer, 
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a variation due apparently to a number 
of influences. Weather during the breed- 
ing and hatching period may influence re- 
production and the survival of young, 
but this situation is a complex one in 
which the various phases of the reproduc- 
tive cycle must be considered, as well as 
the possible effect of weather on cover, 
food and parasite dissemination. We have 
insufficient data for conclusions. 

It is evident that mortality among very 
young birds may be high. For example, — 
in the summers of 1935 and 1936, the 
average number of eggs was 12.3 in 12 
full clutches that underwent normal incu- 
bation. ‘The average size of broods at 
hatching was 11.4 young. However, at an 
average age of about 5 weeks, 32 broods 
in which the total number of young could 
be determined with reasonable accuracy 
showed only 6.2 young per brood, indi- 
cating an average loss for the two seasons 
of approximately 46 per cent during the 
infant and early juvenile periods. It is 
probable that the heaviest losses occurred 
when the young were only a few hours — 
or days old. 

Although, because of small samples, this 
figure can be regarded as only approxi- — 
mate, it assumes a heavy loss of weak and — 
inexperienced young similar to that re-— 
ported in certain other gallinaceous birds. _ 
It is of interest to note that Lehmann 
(1939), working in eastern Texas in the 
summer of 1937, found a loss of about — 
50 per cent of young Attwater’s prairie 
chickens, T'ympanuchus cupido attwateri — 
Bendire, during the + weeks after hatch- 
ing. 

obtain. Occasionally one or more eggs 

Actual records of the fate of young — 
prairie chickens are extremely difficult to 

fail to hatch until after the brood has left — 
the nest. A few young die in the nest — 
from weakness or trampling; any weak | 
or subnormal birds undoubtedly soon fall — 
behind when the female leads the brood 
away from the nest. Exposure to the di- — 
rect rays of the sun or to chilling temper- 
atures, resulting from flushing of the fe- — 
male, may be fatal to very young birds. — 
Enemies, accidents, straying and various — 
other hazards add to the toll of the young; _ 
for example, a 2- or 3-day old prairie — 
chicken found with its skull broken in by — 
a large, but unidentified, bird. As the — 
young prairie chickens become stronger 

4 

. 
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and more experienced, the losses among 
these birds drop sharply. 

Predators 

It has become evident in recent years, as 
a result of numerous studies on the rela- 
tion of predatory species to game species, 
that predation has a less important role 
in the control of game populations than 
was formerly supposed. Game populations 
often fluctuate widely, apparently to a 
large extent without reference to the pres- 
ence or absence of enemies. 

Although there is variation in feeding 
habits and food preferences, predatory 
birds and mammals tend strongly to take 
what is abundant and easy to obtain. This 
tendency is reflected by the fact that in 
Illinois during most of the year rodents 
bear the brunt of the feeding activities of 
the great majority of the larger predatory 
species. 

None of the small furbearers appears 
to be an important predator on young or 
adult prairie chickens in the gray soil prai- 
rie region of the state. The predatory 
species most conspicuous by reason of 
numbers or of apparent ability to inflict 
losses on prairie chickens in this region 
are the Cooper’s hawk, the marsh hawk, 
the horned owl and the red fox. 
Cooper’s Hawk.—The Cooper’s 

hawk, dccipiter cooperi (Bonaparte), 
feeds primarily on birds and is the species 
most often guilty of taking game birds 
and poultry in Illinois. McAtee (1935) 
reports that game birds were found in 31 
of the 261 stomachs of Cooper’s hawks 
examined by the U. S. Bureau of Biologi- 
cal Survey. Stoddard (1931) regards this 
hawk as probably the worst natural enemy 
of the bobwhite in the southeastern part 
of the United States. 

This “blue darter” is not especially 
common as a nesting species in the prairie 
districts of southeastern Illinois. Where 
it occurs in this region during the spring 

and summer, its depredations on prairie 
chickens seem to be confined chiefly to the 
immature birds. If Cooper’s hawks are 
present in any numbers on refuges or 
management areas, control measures will 
probably be called for in the case of this 
species. 

If control of Cooper’s hawk is under- 
taken, it should be with full knowledge 
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of the appearance of this hawk, since it is 

a notably secretive species and is rarely 
bagged by hunters unfamiliar with its 
habits. Promiscuous shooting of hawks 
and owls is likely to do more harm than 
good, since the slower, more conspicuous 

species are usually those that feed chiefly 
on rodents. It should be remembered that 
rodents, especially ground squirrels and 
field-inhabiting rats, may be serious ene- 
mies of nests and young of game birds, as 
well as destroyers of farm crops. Most 
predatory birds can well be encouraged 
for their assistance in the control of these 
animals. 
Marsh Hawk.—The marsh hawk, 

Circus hudsonius (Linnaeus), is a com- 
mon summer resident throughout the gray 
soil prairie region of Illinois. Because, 
during the period of intensive field work 
in southeastern Illinois, marsh hawks 
hunted regularly over fields occupied by 
coveys of prairie chickens, special efforts 
were made to determine the extent to 
which these hawks preyed on the young 
chickens. Examination of many pellets in 
the field, observations on hunting marsh 
hawks, and studies of prey brought to the 
young hawks by the adults, did not give 
evidence of the killing of appreciable num- 
bers of prairie chickens by these hawks. 

Errington & Breckenridge (1936) re- 
port that young pheasants made up slight- 
ly more than + per cent of the total num- 
ber of food items taken by marsh hawks 
in the lowa pheasant range during the 
summer of 1935. That such predation 
does not have a serious effect on the 
pheasant crop is indicated by the report 
of Errington & Hamerstrom (1937) that, 
during their lowa pheasant studies, broods 
of young pheasants in areas where marsh 
hawks were rare shrank in size at the same 
rate as did broods in areas hunted by 
marsh hawks. 

Randall (1940) found that marsh 
hawks caused about 10 per cent of the 
total mortality of juvenile pheasants on a 

study area in Lehigh County, Pa., where 
both marsh hawks and pheasants were 

common. The loss amounted to 1.3 per 

cent of the population of young pheasants. 

Grange (1941), reporting on the prog- 

ress of a grouse investigation in central 

Wisconsin, tentatively concluded that 

“Marsh Hawks are probably a consistent 

but small factor in the mortality of young 
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grouse in our area.” He pointed out that 
destruction of striped spermophiles and 
other potential enemies of prairie grouse 
by marsh hawks may counterbalance the 
harm done in preying on the young birds. 

Leigh (1939) summarizes his records 
of the food brought to a family of young 
marsh hawks under observation in the 
Jasper County study area as follows: 

During the period of observation, young 
(unidentified) song birds, immature rabbits 
and meadow mice (Microtus) constituted 
the major portion of the bill-of-fare for the 
young raptors. Recognizable bird remains 
included three young Bob-white and two 
young Upland Plovers (Bartramia longi- 
cauda). As far as could be determined 
from feathers, pellets, and other fragments, 
no Prairie Chickens were brought into the 
young during the observation period. 

Although the marsh hawk may occa- 
sionally take a young prairie chicken, our 
observations on the summer feeding habits 
of this hawk in southeastern Illinois pro- 
vide no evidence that it can capture prey 
as large as an adult prairie chicken, unless 
the chicken is crippled or otherwise inca- 
pacitated. 

If control of the marsh hawk is indi- 
cated on game management areas or ref- 
uges for the benefit of game birds, it 
should be restricted to individuals that 
are known to be doing harm. McAtee 
(1935) sums up the economic status of 
the marsh hawk on the basis of 601 stom- 
achs examined by the U. S. Bureau of 
Biological Survey as follows: 

Probably the insect food of the marsh 
hawk may be balanced against that portion 
composed of the moderately _ beneficial 
snakes and frogs. The remainder of its 
subsistence is about equally divided between 
birds and mammals, the indication being 
that more harm than good is done in the 
destruction of the former and that the 
reverse is true in the case of the latter. 
The economic tendencies of the marsh hawk 
seem to be about evenly balanced, and the 
decision as to whether it should be inter- 
fered with should be based on local expe- 
rience—but this should be actual experience 
or observation, not prejudice. 

Buteo Hawks.—These large, soaring 
hawks, or “mouse hawks,” Buteo spp., are 
relatively unimportant as enemies of prai- 
rie chickens. 

Although the red-tailed hawk may now 
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and then manage to capture full grown 
prairie chickens on the ground, it is too 
slow to overtake these birds when they 
are in flight. The red-tail feeds to some 
extent on such potential enemies of game 
birds as ground squirrels, barn rats, crows 
and bull snakes, thereby probably compen- 
sating for occasional destruction of game. 
The bulk of its food consists of rodents. 

Red-shouldered hawks and rough-leg- 
ged hawks rarely molest healthy game 
birds and may be useful on game areas — 
because they tend to keep rodent popula- 
tions in check and occasionally take weak 
or diseased game animals or birds that 
might serve as sources of infection. 

Great Horned Owl.—The great 
horned owl, Bubo virginianus virginianus 
(Gmelin), a large and powerful predator, 
is usually regarded as a serious enemy of 
small game. Exhaustive studies by Er- 
rington, Hamerstrom & Hamerstrom 
(1940) on food habits of this owl in Iowa 
and Wisconsin show that rabbits and 
hares are the staple items in the diet of 
this predator. It regularly eats smaller 
rodents, chiefly mice and rats, according 
to these authors. Passerine birds, poultry 
and game birds make up only a minor part 
of the total diet. Instances of conspicuous 
local predation on game birds are usually 
associated with environments overpopulat- 
ed by the game species. 

In southern Illinois, horned owls in- 
habit chiefly the more heavily wooded sec- 
tions where prairie chickens are not plenti- 
ful. Consequently, predation seems for the 
most part to be confined to areas where 
woodland and prairie are well inter- 
spersed. Even there our evidence against 
this owl does not indicate serious preda- 
tion on game birds. 

Stoddard (1931) regards the great 
horned owl as beneficial on quail preserves 
in the southeastern United States because 
of the assistance it gives in keeping skunks, 
opossums, cotton rats and other enemies 
of the bobwhite within bounds. 

On refuges or game management areas, 
particularly in the northern part of Illi- 
nois, elimination of 
owls may in some cases be necessary to 
protect concentrations of game birds, but 
a systematic campaign to eradicate these — 
predators from prairie chicken refuges is 
not recommended. 

Other Owls.—Although the northern — 

individual horned aa 
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barred owl, Strix varia varia Barton, ap- 
proaches the horned owl in size, it feeds 
to a greater extent on mice and is less 
prone to take poultry or game birds. This 
owl is generally more common than the 
horned owl in the southern Illinois prairie 
chicken range. It sometimes hunts in the 
daytime and is the large owl most fre- 
quently shot by hunters. On the basis of 
intensive food studies, as well as field 
observations in Illinois, killing of these 
birds is not to be recommended except in 
the case of individuals that may form the 
habit of taking poultry or game birds. 

Throughout the prairie region of IIli- 
nois, the short-eared owl, Asio flammeus 
flammeus (Pontoppidan), is encountered 
by hunters probably more often than any 
similar bird because of its habit of resting 
during the daytime, singly or in small 
groups, in weedy areas or stubble fields. 
Short-eared owls are attracted to fields in 
which mice are abundant, where they 
sometimes hunt by day. Their pellets usu- 
ally contain little besides mouse fur and 
bones. ‘These birds rarely nest as far 
south as south central I|linois; throughout 
the state they occur mainly as winter resi- 
dents. Smaller than northern barred owls, 
they are not known to take game birds 
larger than a bobwhite or a Hungarian 
partridge, and these only rarely. “The 
short-eared owl, the barn owl, T'yto alba 
pratincola (Bonaparte), and the long- 
eared owl, Asio wilsonianus (Lesson), are 
highly beneficial to the farmer and should 
be fully protected. 
Red Fox.—In recent years, the popu- 

lation trend of the red fox, Vulpes fulva 
(Desmarest), in the state has been gen- 
erally upward. At present, red foxes can 
be classed as abundant throughout the 
prairie chicken range of southern IIlinois. 
According to distribution studies made by 
Dr. Carl O. Mohr of the Illinois Natural 
History Survey, and based on trappers’ 
records, the red fox population of the gray 
soil prairie region is somewhat higher 
than the average for the whole state. 

Although no special study of fox food 
was attempted, field records obtained in 
southeastern Illinois during all seasons 
throughout a period of 7 years did not 
indicate that the red fox was particularly 
destructive to game birds in that region. 

Errington’s (1937) conclusion that 
pheasants, bobwhites and Hungarian part- 
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ridges in lowa are subject to a temporary 
increase in vulnerability to general preda- 
tion at the beginning of the mating and 
breeding season is in agreement with our 
observations on prairie chickens. Never- 
theless, prairie chicken losses at this season 
did not reach serious proportions in the 
Illinois area studied. 

Although some of the six instances of 
apparent desertion of nests listed in the 
section on nesting may possibly have been 
due to death of the female, it is of interest 
to note that no instance of killing or in- 
jury of a female directly on the nest by a 
predator was evident in the 39 nests under 
observation. Probably reduced emission of 
scent during the incubation period, which 
occurs in the prairie chicken and certain 
other gallinaceous birds, is in part respon- 
sible for the relative safety of the nesting 
female. However, this affords only partial 
protection, as indicated by the fact that 
killing of the female on the nest by house 
cats or other mammalian predators is re- 
ported in the bobwhite (Stoddard 1931) 
and the Hungarian partridge (Yeatter 
1934). 

Errington (1937) says of the fall, win- 
ter and early spring feeding of the red 
fox in lowa: 

During fall and winter, the brunt of red 
fox feeding pressure is borne by mammals, 
notably mice and rabbits. Occasional pas- 
serine birds, ring-necked pheasants, and bob- 
whites are taken, and these and other spe- 
cies are freely eaten as carrion when car- 
casses are found in fields or along highways. 

Domestic chickens eaten are probably 

carrion for the most part at this season; 

many farmers habitually dispose of their 

dead chickens by throwing them on the 

manure spreader, and the carcasses thus be- 

come available to various creatures, includ- 

ing foxes. It often happens that foxes bite 

off and swallow only the heads or feet of 

carcasses of this sort that they may discover. 

With the coming of spring and the pupping 

season, mice and rabbits continue to be the 

main staple foods, but other forms receive 

more attention, apparently in proportion to 

their increased availability. Migratory spar- 

rows, blackbirds, meadowlarks, etc., yield 

some toll; and ground squirrels are cap- 

tured as they leave hibernation for the 

dangers of active life. 

Examination of fragments and feathers 

around fox dens, of fox scats and of vari- 

ous “kills” of game birds found in the 
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field during the investigation gave rela- 
tively few indications of fox predation on 
prairie chickens among several hundred 
items of food. Nevertheless, experience 
may show that control of fox populations 
is desirable on refuges or game manage- 
ment areas where special efforts are being 
made to conserve and increase prairie 
chickens or other game birds. The com- 
parative abundance of both chickens and 
foxes in southeastern Illinois, however, is 
good evidence that the fox does not con- 
stitute a serious menace to these birds in 
good chicken habitats. 
Other Predators.—Evidence is 

mounting from various studies that 
ground squirrels may be important as de- 
stroyers of game bird nests as well as their 
young. Grange (1941), working in Wis- 
consin, reports several instances of capture 
and killing of very young domestic chick- 
ens by the 13-striped ground squirrel, C7- 
tellus tridecemlineatus (Mitchill). Near 
Urbana, Ill., in the summer of 1942, we 
found good evidence of the destruction of 
several pheasant nests by the Franklin’s 
ground squirrel, C. franklinii (Sabine). 
Ground squirrels are much more common 
in the dark soil prairie districts than in 
the gray soil prairie and their control may 
present special problems on refuges in the 
northern part of the state. 

Since the crow, Corvus brachyrhynchos 
brachyrhynchos Brehm, is known on oc- 
casions to be destructive to young prairie 
chickens as well as eggs, large numbers 
of this bird on refuges during the nesting 
season would normally be undesirable. 

Pilot black snakes, common _ black 
snakes, bull snakes, and possibly certain 
other snakes, are potential predators on 
the young and eggs of prairie chickens, 
but, as these forms feed extensively on 
rodents, their control should not be under- 
taken unless they prove actually harmful 
on refuges. The pilot black snake, Elaphe 
obsoleta obsoleta (Say), whose food was 
investigated by Uhler, Cottam & Clarke 
(1939), is fairly common in Illinois, and 
the common black snake, Coluber constric- 
tor constrictor (Linnaeus), which was 
found by Stoddard (1931) to rob quail 
nests in Georgia, is present in the prairies 
of southeastern Illinois. On the basis of 
the above studies, these forms might be 
expected to take some eggs or young of 
prairie chickens. The bull snake, Pitu- 
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ophis sayi sayi (Schlegel), which is known 
from studies conducted by the Illinois 
Natural History Survey to take the eggs 
or young of waterfowl on occasions, is 
not numerous on the prairie, but might 
possibly cause minor losses of eggs or 
young of prairie chickens in the vicinity 
of wooded areas. 

Domestic cats and dogs have often been 
reported as causing loss of eggs and young 
of game birds. Although no instance of 
predation on prairie chickens by either 
cats or dogs was found in the present 
study, it is not unlikely that in south- 
eastern Illinois both animals, particularly 
field-hunting cats, annually destroy a 
number of nests and young of prairie 
chickens. 

Parasites and Diseases 

Appraisal of the role of diseases and 
parasites in wildlife mortality is a diffi- 
cult matter. Very weak animals often 
secrete themselves in thick cover where 
they are likely to be found, if at all, only 
some time after death has occurred; if — 
partially disabled, they may be caught by 
predators and the evidence thus destroyed. 
Nevertheless, mounting evidence from 
field studies indicates that pathological 
factors may be responsible for greater — 
losses of wildlife than has generally been — 
supposed. + 

Since the prairie chicken is closely asso- 
ciated with domestic chickens and turkeys 
throughout its range in southeastern Illi- — 
nois, the possible effect of poultry diseases — 
and parasites on prairie chickens was con- 
sidered an important part of the investi- 
gation. Gross (1930) reports that certain 
poultry parasites and blackhead, a disease 
fatal to domestic turkeys, were found in 
the prairie chicken in Wisconsin and in its — 
close relative, the heath hen, Tympanu- — 
chus cupido cupido (Linnaeus), in Massa- — 
chusetts. 

During the Illinois investigation, a 
single prairie chicken showing the clinical 
symptoms of blackhead was found (Leigh 
1940). This bird, an adult male, was 
extremely emaciated, and died soon after — 
being captured. 

Although field studies in 1935 and — 
1936 did not give evidence of serious losses _ 
from pathological causes among adult — 
birds, the finding of some unmutilated | 



May, 1943 YEATTER: 

but partly decomposed carcasses of young 
birds during both years was considered 
as of possible significance from the stand- 
point of pathology. Previously, Leopold 
(1931) published a report of similar find- 
ings by an observer in Missouri, and 
Bennitt & Nagel (1937) quoted game 
wardens and other observers, also in Mis- 
souri, as finding dead young during the 
drought summer of 1934. 

In a study of the parasites of {Wnois 
prairie chickens, Leigh (1940) autopsied 
14 young and 14 adult birds collected 
during field work in southeastern IIlinois. 
Blood smears showed no_ indication of 
blood parasites. Smears of intestinal and 
caecal scrapings were negative for coccidia 
or other protozoa. 

Internal parasites reported by Leigh 
included three species of tapeworms, two 
species of roundworms and one species of 
Acanthocephala. It is of interest to note 
that, although no tapeworms were found 
in the adult chickens, 10 of the 14 young 
birds were infested with tapeworms, 
which, in four cases, completely occluded 
the lumen of the small intestine for most 
of its length. Since the most intense in- 
festations were by an apparently rare and 
hitherto undescribed species of tapeworm, 
there seems to be little relationship be- 
tween parasitism and the presence of do- 
mestic poultry. 

With respect to the possible effect of 
these parasites on the survival of juvenile 
birds, Leigh states: 

Although it cannot be definitely stated at 
this time that the high incidence and heavy 
infestations with cestodes of a genus known 
to be pathogenic for other gallinaceous birds 
constitute a serious mortality factor in 
young prairie chickens, it is reasonable to 
think that the minimum effect of such in- 
tense parasitism in birds 4 to 8 weeks old 
would be a reduction in vitality which 
would open the way to secondary infections 
and render the birds more susceptible to 
predation or unfavorable environmental fac- 
tors. Finding no cestodes in adult hosts 
would seem to indicate that the prairie 
chicken is susceptible to the new species of 
Raillietina during only the first few weeks 
of life. 

Accidents 

Accidents, chiefly those in which the 
birds strike wires or other objects while 
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in flight, not infrequently cause the death 
or efippling of prairie chickens. The ex- 
tent of such accidents, while probably 
greater than generally supposed, cannot 
be accurately determined because of the 
work of predators or scavengers that usu- 
ally dispose of victims in a short time. 

legal Hunting 

Although the closed season in general 
affords fair protection, illegal hunting 
takes a moderate but steady toll of prairie 
chickens in some parts of the Illinois 
range. Unfortunately, in areas where 
prairie chickens are numerous, public 
sentiment tends to be somewhat indiffer- 
ent in regard to protection. Probably the 
most serious consequences of illegal hunt- 
ing come through the loss of occasional 
birds from small, isolated colonies in the 
northern part of the state. 

Mortality and Populations 

The foregoing discussion of mortality 
factors will serve to emphasize the fact 
that, given proper environment, the prai- 
rie chicken has a reproductive rate sufh- 
ciently high to cope with predators, dis- 
ease, accidents and other hazards. As 
previously pointed out, the welfare of this 
species in Illinois is dependent chiefly on 
suitable environment during the nesting 
period and while the birds are very young. 
It is evident that prairie chickens can 
under certain farming systems maintain 
themselves for long periods in close con- 
tact with agriculture. 

Hunting, under the short open season 
prevailing in Illinois a few years ago, 
added to other mortality factors, served 

to depress prairie chicken populations and 

undoubtedly constituted a limiting factor 

in marginal range; nevertheless, it seems 

apparent that the gun was not the pri- 

mary cause of elimination of the prairie 

chicken from most of its range in dark 

soil prairie counties of the state. 

FOOD HABITS 

Field studies indicate that prairie chick- 

ens, particularly the young, feed to some 

extent throughout the on but the main 

feeding periods are for about 2 hours in 

the morning, beginning a short time after 
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Table 2.—Foods found in stomachs of 10 adult prairie chickens collected in southeastern” 

Illinois in late June, July and August, 1936 and 1937. ; 

NUMBER OF | pep Cent ' 3 
STOMACHS | of Foop s 

Foop IN WHICH | Jreus py | LOTALS 
Foon ITEM| yYo.ume 

OccuRRED = 
i a eee 4 

VEGETABLE Foop 
Wild Seeds 

Buttonweed, Diodia teres Walter... .......0 0060 e eee eae 8 212 
Giant ragweed, Ambrosia trifida Linnaeus................+. 3 9.0 

Partridge pea, Cassia Chamaecrista Linnaeus... .........--. 2 4.6 “a 

Pennsylvania persicaria, Polygonum pennsyloanicum Linnaeus 2 0.8 eh 

Wild mustard, Bressica sp. v0) 28 2s. Sead ee ee tae 1 trace 

Black bindweed, Polygonum Convoloulus Linnaeus.........-. 1 trace ‘a 

Yellow foxtail, Setaria glauca (Linnaeus) Beauvois..........- 1 trace a 

Talal wild S06dS ci. 5 vies o aoale culate UAL ge g nth) cake aaa a ISG Ts 

Fruit 

Dewberry, Rubus osllosus Aiton: 2250 40 505s ae as se tas See eee 8 24.5 
Panicle dogwood, Cornus paniculata L’Héritier de Brutelle. . . 4 3.4 
Wild black cherry, Prunus serotina Ehrhart..............-- 2 2.0 
Prairie rose, Rosa setigera Michaux................002++005 1 1.4 o 
Hawthorn, Crataegus apis. 5 0 nn 6 ts Se ans Sol ee ae 1 trace SS 
TOUAL TREE cane wdc uin big wide Selsey weaitle og qe Soe sae ee eT aaa 31.3 Se 

Browse a 

Flowering spurge, Euphorbia corollata Linnaeus............. 2 9.3 
Goldenrod, heads and leaves, Solidago sp..............-++5- 3 (a 
Uniideriched leaves). 55 evn inatne cee Doe ae eee 1 0.9 a 
Total Draws ek 6 ih ae eg eS eS raed ae AR te eee |e 17m ee 

Grain 

Wheat, Triticum satioum Lamarck)... 2505-2 525. <5 an te 1 4.7 
PORE STAI 6 eV i ARS FE Ds he ROUGE BAECS EEE Ne La ee ee 4.2.9 

Mast 

COPIES dsc eet een none eaia na © "3 a eee 1 0.5 ’ 
LOM NAST COE Ue cc Oe BO CUNO OEE A ea Sead 0.5) an 

6 

Vegetableidebrist 7 353233 Seer) oncah Sree ant ae eee 3 1.2 1.299 

Torau VEorras_e Koon. | 5!) 31d dees ek es hg eae ee ee 91.0° 4 

ANIMAL Foop q 

Insects 4 

Short-horned grasshoppers, Acrididae...................... 6 4.8 q 
Ground beetles; Carabidae». .0.00N. 01. 5) Gao eee 6 Died 4 
Leaf beetles, Chrysomelidac..\7) Sian s cin en ean ene 3 0.9 - 
Snout beetles, Curculionidae. <5. -: 4003 Vne. va ee en 1 0.5 
Beetles, unidentified. j >. -.3.'3:a, Pe tes a eee 1 0.4 = 

Cutworms and army worms, Noctuidae.................-- 1 0.1 sed 
Prisect PUPAL. oo... o's ke ee eae 2 0.1 “i 
PObas mseCts a vw a he gs pues OE a Tae ee en ee 9.0°m 

Torat Anma. Foop....... 2... 0.00.2. 25) wih s uncle ee ee ee 9.0 
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Table 3.—Foods found in stomachs of 14 young prairie chickens collected in southeastern 

Illinois in late June, July and August, 1936 and 1937. 

NuMBER OF 

SAG GATSANINMAL HOOD: a.si 000s dec ner se 

: Per Centr 
‘ STOMACHS rena 
Foop IN WHICH beeuaite Tora.s 

Foop IreEM| yYo.ume 
OccurRRED 

VEGETABLE Foop 

Fruit 
Wewberhyawxwous willosus Altona... 3. 0-.2.6+22+ 05s oa ees 7 132 
Wild black cherry pits, Prunus serotina Ehrhart........... 4 6.1 
Panicle dogwood, Cornus paniculata \/Héritier de Brutelle.. . 4 2.8 
eiainiceLOse, asa serioera Michaux... -.2sa-s.---+2:+--- 1 0.4 
Ground cherry seeds and pulp, Physalis sp................. 1 0.1 
{Eibengratel ayers! (C570 72128 27 OSS © yee er 1 trace 
UE Pee tes Bele fe oe edn ys BE Tide aA tS eles ol Vie ease 22 .6 

Grain 
Wiheatawlricumusatioum Wamarck: 02,2 .ed oes este ee ce: 6 Wie 
CornmeAcau7 ay SMISINMACUS er -s.oh oer e ete ees ee Ss 1 LG 
(Wrapsw wen aecariia WINNAeUS...2 vas 6. ote ees eee ce ee 1 trace 
TG! GICHEE scrap cho ODA PO Sg TEE Lee eT ee VF 18.9 

Wild Seeds 
BurtotwecdDrodzaveres, Walter. 02-0 c2- +. eer ne ees an: 9 11.8 

[Biallll crease JAG HAG OR Eee 5 epi Ae ee See Ree 1 0.2 
Hairy panic grass, Panicum huachucae Ashe.............. 2 trace 
Sheep sorrel, Rumex Acetosella Linnaeus................. 1 trace 
Knotweed, Polygonum aviculare Linnaeus................ 1 trace 
Yellow foxtail, Setaria glauca (Linnaeus) Beauvois........ 1 trace 

Tafel HE GRATES SEE Be. OCDE Oe en eee nn) (ee oc 12.0 

Browse 
NOhnrdetitite aleames secs t wrote eats fe 2 teases tae Be roy 5 ae 

Goldenrod heads and leaves, So/idago sp...............45.- 3 2.9 

Tahal (GDS. ees RE EE eee eT one mea ees an (Oo 6.4 

oop a cS) SCT Te Ro ge oA 2 0.6 0.6 

NagVIEGETABTES HOOD 4a suc sock yatta le faacinstetaaaeisscf® adiealeien [0 eee. 60.5 

ANIMAL Foop 

Insects 
Short-horned grasshoppers, Acrididae..................-. 12 17.4 

Long-horned grasshoppers, Tettigoniidae................. 5 4.2 

iGronmnambeeticsnGatabidaer sccm gees othe nek erin a: 7 328 

Scatabsbeeties) scaraDacldaes +... 2. che oes ese se sens hee 2 Sei 

Weatibeetiecs Ghrysomelidaes. 2... 24+... - Shee 8 3.0 

PenmuuPsKPentatomidae. 5. . 2. kcbr a2 ae Te te eo 4 Me, 

Long-horned beetles, Cerambycidae.............-.++---- 1 ihe 

SOME DEEtlesmOUnCULONIGAG Hasse ae tee ole ls = rjebee oe 7 UFC 

Meadipeneetiess Coccimelidde. y/o... crs. oe oe eee a alee ae ein 2 0.8 

DRS GS 95 F773 2 ee iene a 3 0.7 

SUMS MNENE IG! steht 5 fe a sana ee ce es Peele ete ee 5 0.6 

Cutworms and army worms, Noctuidae............ -.--: 3 0.4 

Maeet beetles. Gicindelidac... 2... 02 62... ee eee ee 2 0.4 

Bema piparacitece hiphiidac. cic. 22. as et ee ee oh ee 4 0.3 

Corel sets, (Grey IG Se Ree ite pe Reece ani Ce eee ea 1 0.1 

Soft-winged flower beetles, Melyridae................-5-5 1 trace 

Meathoappers, Cicadellidac. 2. 20s... ke eee ee ee es 2 trace 

Tatra BAGAHOS. 2 , Ve er eae | eC een Pe 38.6 

spec ARG Sys, gece ged Ae ee ee 2 0.9 0.9 

39.5 
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sunrise, and in the afternoon for an hour 
or more before sundown, In summer the 
adults and young have frequently been 
observed dusting along field margins early 
on clear mornings previous to feeding. 
On dark, rainy days, the females and 
young are likely to be found sitting quiet- 

ee eee ee 
OR lees ae Op 
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one-third of the food of chickens collected 
during the period of May to October, 
inclusive. 

Gross (Bent 1932) reported that 17 
prairie chickens, collected mostly during 
the fall in Wisconsin, had eaten about 
72 per cent vegetable matter and 28 per 

Os Ie 

Fig. 13.—A cornfield, right, in which numerous prairie chickens fed in the winter of 

1938-39, and nearby grassland used as cover. 

ly along hedges well through the usual 
morning feeding period. 

In the spring, the males appear to feed 
little until after the morning booming 
period. 

Several workers have investigated the 
food of the prairie chicken in the Middle 
West. Judd (1905) analyzed the stom- 

achs of 71 chickens collected in the Mis- 
sissippt valley during all months except 
July. The food consisted of approximate- 
ly 46 per cent seeds and grain, 25 per 
cent browse, including leaves, flowers and 
buds, 14 per cent animal matter, chiefly 
grasshoppers, 12 per cent fruit and about 
3 per cent miscellaneous vegetable matter, 
mostly acorns. 

About 31 per cent of the annual diet 
was grain, over half of which was corn. 
Nearly 15 per cent consisted of weed 
seeds, over half of which belonged to the 
smartweed family. The fruits eaten were 
chiefly rose hips. Insects made up about 

cent animal matter. Although more than 
160 kinds of animal matter and vegetable 
matter were found in the diet, it was evi- 
dent that a dozen items made up nearly 
90 per cent of the food. Arranged in the 
order of percentages of all the food eaten, 
the 12 leading items were short-horned 
grasshoppers 26.7, ragweed 11.0, oats 
10.8, clover 7.7, black bindweed 6.2, 
acorns 4.5, greenbrier 3.6, dogwood 3.5, 
crickets 3.3, buckwheat 3.1, bramble 3.1 
and blueberries 2.4. 

Schmidt (1936) observed during a 
study of the winter feeding habits of Wis- 
consin prairie chickens that buds, especial- 
ly of birch, hazel and aspen, formed a 
large part of the diet of males in the 
northern counties of the state when tem- 
peratures were above zero, but that corn 
or other grain and weed seeds were taken 
regularly when the temperatures were be- 
low zero. He found that, in the southern 
Wisconsin counties, resident birds and 
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migrant females appeared to feed on 
grain, weed seeds and buds through the 
winter. 

Hamerstrom’s (1941) field studies and 
experimental feeding of prairie chickens in 
confinement showed that Wisconsin birds 
eat grains, weed seeds, browse and greens 
in autumn and winter, but throw greater 
emphasis on the value of cultivated grains, 
including corn, buckwheat, barley, oats 
and rye, as winter food. 

Field observations show that waste soy- 
beans, waste corn, fig. 13, and weed seeds 
form an important part of the winter diet 
of the prairie chicken in southeastern IIli- 
nois. As a rule, prairie chickens do not 
eat shocked corn except during periods of 
deep snow. Although grain sorghums are 
not grown extensively in this region, dur- 
ing severe weather the birds readily eat 
sorghum in shocks, if it is available. “They 
eat available weed seeds, as well as grains, 
throughout the winter and early spring. 
The crop of a recently killed female 
found on March 29, 1937, was full of 
soybeans. Winter droppings almost  in- 
variably contain quantities of grass and 

YEATTER: PRAIRIE CHICKEN IN ILLINOIS 405 

other green material. Fruits of rose and 
wild grape, as well as other persistent 
fruits, are in the diet to some extent dur- 
ing the winter. 

Apparently budding is less common in 
Illinois than in Wisconsin. Prairie chick- 
ens have been observed eating buds from 
as early as Nov. 9 to early April in south- 
eastern Illinois; however, so far as our 
records go, budding is not a daily practice. 
Probably green leaves of grass and herba- 
ceous plants partially supplant buds in the 
diet at this latitude, as suggested by Leo- 
pold’s (1931) observations in Iowa. Cot- 
tonwood is the chief browse species, but 
buds of red maple, elm, apple and prob- 
ably several other trees and shrubs are 
included to some extent. 

Samples of the summer diet of prairie 
chickens are illustrated in tables 2 and 3, 
showing percentage by volume of various 
food items in crops and gizzards of 10 
adult and 14 young birds taken in south- 
eastern Illinois during late June, July and 
August of 1936 and 1937. As has been 
shown by food studies of other gallina- 
ceous birds, it is probable that the food 

Fig. 14—Animal matter found in the crop of a young prairie chicken (approximate age 

10 weeks). 4. Short-horned grasshoppers, Melanoplus differentialis. B. Short-horned and long- 

horned grasshoppers, including Neoconocephalus robustus. C. Leaf-feeding beetles, Calligrapha 

similis and Cryptocephalus venustus. D. Imbricated snout beetles, Epicacrus imbricatus. 
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of very young prairie chickens consists al- 
most entirely of animal matter, chiefly 
insects. During the period of growth, the 
diet gradually changes to seeds, succulent 
vegetable material, fruits and insects char- 
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sisted chiefly of waste wheat kernels, many 
of which had started to sprout. 

Wild fruits, including those of dew- 
berry, panicle dogwood and wild black 
cherry, were prominent in the stomach 

Fig. 15.—Animal matter found in the crop of a young prairie chicken (approximate age 8 
weeks). A. June beetles, Phyllophaga spp. B. Long-horned and short-horned grasshoppers. 

C. Spider, Arachnida, D. Robber-flies, Asilidae. E. Miscellaneous beetles, bees and wasps. 

acteristic of the summer diet of the adult. 
The stomach contents of the 14 young 
birds mentioned above, which averaged 9 
to 10 weeks in age, consisted of 60.5 per 
cent vegetable matter and 39.5 per cent 
animal matter. Animal matter found in 
the stomachs of two young prairie chick- 
ens is shown in figs. 14 and 15. The food 
of the 10 adults taken in the same period 
as the young birds consisted of 91.0 per 
cent vegetable matter and 9.0 per cent 
animal matter. 

In the adult stomachs analyzed, wild 
seeds (exclusive of fruit) and grains made 
up over 40 per cent of the contents, with 
weed seeds greatly predominating. But- 
tonweed seeds constituted over 21 per cent 
of the total contents. 

In the stomachs of the young birds, 
grain made up a greater volume than wild 
seeds (exclusive of fruit), most of which 
were buttonweed seeds. The grain con- 

material of both young and adults. Drop- 
pings examined in the field in July and 
early August contained quantities of dew- 
berry or other Rubus seeds. Grange 
(1941) in Wisconsin reports that the 
occurrence of the trailing swamp black- 
berry, Rubus hispidus Linnaeus, apparent- 
ly determined the distribution of sharp- 
tailed grouse and prairie chickens during 
a portion of the day and at times for 
periods of days in the summer of 1941. 

The consumption .by prairie chickens of 
large numbers of short-horned grasshop- 
pers, figs. 14 and 15, must be regarded 
as a definite asset to agriculture. Other 
harmful kinds of insects eaten by the Illi- 
nois prairie chickens include snout beetles, 
scarab beetles, leaf beetles, cutworms and 
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leafhoppers. Certain beneficial forms, in- — 
cluding ground beetles, lady beetles and 
grub parasites, were eaten to some extent. 

There is no evidence from field studies 
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that surface water for drinking is essential 
to either young or adult prairie chickens 
in Illinois. Probably dew meets part of 
the water requirements of these birds in 
summer, as Stoddard (1931) found in the 
case of bobwhites. In addition, the insect 
diet of the young birds and the fruit and 
green vegetation eaten by both young and 
old birds provide moisture when little free 
water is available. No evidence was found 
to indicate that prairie chickens made use 
of a small, intermittent stream in the 
Jasper County study area. 

MANAGEMENT 

Although definite limitations must be 
recognized in regard to management, it is 
evident that certain practical measures 
may be undertaken to insure the survival 
of prairie chickens in Illinois. ‘That these 
birds can maintain themselves in good 
numbers in close contact with certain 
types of agriculture must be regarded as 
a highly encouraging sign. However, be- 
cause of the possibility of future changes 
in agricultural practices, the present oc- 
currence of prairie chickens over a fairly 
extensive district in southeastern IIlinois 
must not be regarded with too much com- 
placency. 

Adequate legal protection and a well- 
balanced system of public-owned refuges, 
these refuges involving the use of sub- 
marginal prairie lands and serving several 
kinds of wildlife, are essential to a sound 
prairie chicken management program for 
Illinois. Experimental stocking of suit- 
able areas with trapped birds offers a 
possible means of increasing the range of 
prairie chickens in the state. Certain fa- 
vorable land use practices are indispensa- 
ble to the increase, or even the survival, 
of these birds. Needless to say, the suc- 
cessful prosecution of a long-time program 
for the management and conservation of 
prairie chickens and other wildlife depends 
to a considerable extent on the degree of 
public interest and cooperation in such 
an undertaking. 

Legal Protection 

Inasmuch as hunting of prairie chickens 
in Illinois has been prohibited under the 
State Game Code since the close of the 
1932 season, and the present study was 
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begun only 3 years after closure went 
into effect, it has been possible to make 
certain observations relative to the effect 
of legal protection on prairie chicken pop- 
ulations. In the northern part of the state, 
where prairie chickens have been decreas- 
ing steadily for many years, increased pro- 
tection has probably been of material as- 
sistance in the case of some of the larger 
remnant colonies. Nevertheless, the 
amount of prairie chicken range in north- 
ern Illinois has continued to decrease since 
1933 with the disappearance of numerous 
small colonies. Obviously, in the northern 
counties the benefits received under a 
closed season have not been able to com- 
pensate for the unfavorable environment. 

In the main parts of the southeastern 
Illinois prairie chicken range, there has 
been no evidence of a general rise of popu- 
lation densities attributable to the closed 
season. However, prairie chickens have 
gradually extended their range in this 
region throughout the period covered by 
the present study. Although there is some 
evidence that this range extension began 
as early as 1930, when large acreages of 
farm land were idle, it is notable that it 
did not cease in the middle 1930’s, when 
much of the idle land was put back into 
cultivation. It seems probable that even 
the relatively moderate hunting pressure 
exerted during the 1912-1932 period was 
sufficient to eliminate prairie chickens 
from the marginal portions of their range 
in southeastern Illinois, and that reoccupa- 
tion of these areas is now possible because 
of the survival of larger numbers of birds 
annually. 

Since prairie chicken population densi- 
ties vary widely in different parts of the 
range, it is almost impossible with the 
data at hand to arrive at a satisfactory 
estimate of the number of these birds now 
present in Illinois. It is virtually certain, 
however, that the total population is only 
a small fraction of the number of resident 

upland game hunters in the state. An av- 

erage of 12 chickens for each of the ap- 

proximately 2,650 square miles comprising 

the main ranges in northern and south- 

eastern Illinois would mean a total of 

about 32,000 birds. Even if the total num- 

ber were twice as large, it would represent 

less than 1 bird to 5 licensed Illinois hunt- 

ers. Moreover, unlicensed hunters, con- 

sisting of landowners and tenants and 



408 

their children, all of whom can legally 
hunt without licenses on the farm land on 
which they reside, are probably almost as 
numerous as licensed hunters. Although 
the number of licensed hunters living in 
the northern half of the state is prepon- 
derantly greater than the number living in 
the southern half, many northern hunters 
go annually to southern Illinois for quail 
hunting. In view of the heavy demand for 
upland game hunting in the localities now 
inhabited by prairie chickens, it is evident 
that the gun is potentially an important 
factor in the conservation of prairie chick- 
ens in Illinois. 

Legalization of prairie chicken hunting 
on a statewide basis at the present time 
would inevitably hasten the extermination 
of the remaining birds in the northern 
part of the state. Resumption of chicken 
hunting in southeastern Illinois, except 
under such rigid restrictions as to furnish 
little sport for the great majority of 
hunters, would presumably soon bring a 
halt to the present extension of range and 
in time would be expected again to elim- 
inate these birds from the poorer portions 
of their present range. 

Unless the number of prairie chickens 
in Illinois can be increased materially, the 
status of this species of game bird will 
probably remain doubtful. In spite of 
the fact that fair-sized prairie chicken pop- 
ulations now occur in four or five south- 
eastern Illinois counties, and smaller num- 
bers in several other counties, until all 
available range in this region is reoccu- 
pied, and until adequate steps are taken 
to safeguard the colonies in other parts 
of the state, full legal protection seems 
advisable. 

Loss to farmers through consumption 
of unharvested corn by prairie chickens in 
winter has sometimes been advanced as a 
reason for reopening the prairie chicken 
season. Although it is true that a num- 
ber of complaints of damage were heard 
from farmers in some localities following 
the increase of chickens in 1938, only 
minor damage has been reported since 
that time. There seems little likelihood 
of increase of prairie chicken population 
densities to high levels in Illinois except 
for occasional short periods. During pe- 
riods of deep snow, which may temporari- 
ly increase consumption of grain by prairie 
chickens, trapping and transfer of birds to 
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restock unoccupied regions offers a means 
of reducing damage in local areas. 

Refuges 

In northern Illinois, adequate refuge 
areas are the first necessity if the native 
prairie chickens of that region are to be 
preserved for the future. In Lee County, 
northern Illinois prairie chickens are mak- 
ing their last stand on approximately 50 
square miles of sand prairie along the 
Green River. Much of this land consists 
of low dunes and is submarginal for agri- 
culture. Bottomland areas, which are in- 
terspersed among the sand lands, are rela- 
tively fertile and are farmed or pastured 
intensively. Some of the pastured areas 
contain ponds or marshes and are leased 
for waterfowl shooting. 
A 1,400-acre area has recently been 

purchased in Lee County as part of the 
Federal Aid in Wildlife Restoration Act 
program to serve as an upland game, fur- 
bearer and waterfowl refuge. This area, 
administered by the State Department of 
Conservation, is a forward step toward 
safeguarding the remnant prairie chicken 
population, although it is too small for an 
ideal chicken refuge. An area of 25 square 
miles probably represents the minimum 
that would serve as an adequate sanctuary 
for prairie chickens in this region. 

The relatively high cost of bottomland 
soil is recognized as a serious obstacle to 
the acquisition of an adequate refuge area 
in the northern Illinois prairie chicken 
range. Careful blocking to include chiefly 
light sandy land would reduce the cost 
of acquisition. Nevertheless, inclusion of 
marsh areas and ponds would greatly in- 
crease the usefulness of such a refuge. 
These bottomlands furnish important hab- 
itats for prairie chickens, furbearers and 
other species of wildlife. They are among 
the few places where waterfowl now nest 
within the state. A well-managed refuge 
area of adequate size, consisting of perhaps 
80 per cent upland sandy areas and 20 
per cent marsh would be an important 
contribution to the conservation of wild- 
life, including a number of species that 
are now rare as residents or nesting forms 
within the state, for example, mallards, 
pintails, blue-winged teals, king rails, up- 
land plovers and badgers, in addition to 
prairie chickens. It should incidentally 
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serve also as a sanctuary for prairie flowers 
and herbaceous plants, many of which are 
now rare in the state. 

This area would, perhaps, eventually 
develop forest cover if withdrawn entirely 
from farming and grazing. Its usefulness 
as a wildlife sanctuary would depend on 
keeping a large part of it in open grass- 
land. To accomplish this might require 
a special program similar to one outlined 
by Grange (1942) in Wisconsin, includ- 
ing perhaps controlled grazing, or farm- 
ing on some of the better portions, and 
also controlled burning practices. 

Since prairie chickens on the area would 
undoubtedly feed in winter on nearby 
farmed areas, an extensive system of food 
patches probably would not be strictly 
necessary, but, in case farming is adopted 
in the more fertile areas to maintain open 
land, some of the grain crops, especially 
corn, should be left standing to furnish 
winter food for wildlife. 

From the standpoint of prairie chicken 
management, the chief native vegetation 
required would be species for budding; 
cottonwood, a favorite species in southern 
Illinois, would seem suitable for planting 
in small numbers in the northern Illinois 
range. A few aspen, wild cherry, panicle 
dogwood and hazel plantings might also 
be made if these species are absent. De- 
velopment of widely scattered bramble 
growth, preferably dewberries, would pro- 
vide summer food, as well as improve 
nesting areas. 

Leasing Land for Refuges 

Although solid blocks or closely 
grouped tracts of land are probably the 
most satisfactory from the standpoint of 
administration of public-owned refuge 
areas, good prairie chicken management 
practices do not require that refuge areas 
be contiguous, provided proper distribution 
of smaller refuge areas can be obtained. 
For example, certain sand prairie town- 
ships in northern Illinois which now have 
a few prairie chickens might be converted 
into good chicken range by leasing, and 
converting to refuges for a term of years, 
25 per cent of the total land in the form 
of 20-acre, 40-acre or larger tracts of the 
poorer farm soil throughout each town- 
ship. Except when control of woody vege- 
tation is necessary on these areas, no graz- 
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ing should be permitted and adequate 
protection from fire would be necessary. 

Farming Practices 

That prairie chickens are still making 
a strong stand in the redtop producing 
area of Illinois demonstrates that these 
birds are not necessarily eliminated by 
agriculture and suggests that the farming 
practices followed in this area may serve 
as a guide in making management recom- 
mendations. 

The present general characteristics of 
the southeastern Illinois prairie chicken 
range may be summarized by stating that 
this range consists principally of prairie 
soils of relatively low fertility in mixed 
farming areas where annually 6 to 8 per 
cent of the total farm land is idle and 
about 15 to more than 25 per cent is in 
redtop. As suggested previously, these 
areas present favorable conditions for prai- 
rie chickens because redtop as well as idle 
fields produce cover and nesting places 
quite early in the spring, and the redtop 
is harvested relatively late, allowing most 
of the young birds to get on the wing 
before the cover is removed, fig. 16. The 
densest populations of prairie chickens oc- 
cur in localities of relatively high redtop 
acreages, and, as a rule, the greater the 
amount of redtop harvested for seed, 
rather than hay, the better the range. 

Since about half of the acreage of idle 
land in southeastern Illinois has developed 
sufficient grass to furnish nesting cover, 
it may be said that grass type cover occu- 
pies from approximately 20 to more than 
30 per cent of the total farm land in the 
various localities occupied by prairie chick- 
ens. Presumably similar acreages of grass- 

land and similar farming practices would 

create prairie chicken range anywhere they 

might be applied on the Illinois prairie. 

Undoubtedly the cover requirements may 

under certain conditions be met by con- 

siderably smaller acreages of grassland 

than those given above, as indicated by 

Bennitt’s (1939) studies in Missouri, but 

because of the many factors involved no 

conclusions can be drawn here as to mini- 

mum cover requirements. 
Since the redtop producing area will 

probably remain the chief potential range 

of prairie chickens in the state, and must 

be considered as very important in any 
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management program involving — these 
birds, the future of the redtop industry 
is of special interest to wildlife conserva- 
tionists. 

As Burlison, Stewart, Ross & Whalin 
(1934) point out, the concentration of 
redtop seed production in southeastern 
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Illinois, reduction of the average acreage 
of redtop grown on individual farms will 
probably result in lower population densi- 
ties than occur at present. Increased graz- 
ing will also tend to reduce the amount 
of habitable range. Nevertheless, the 
changes forecast by the study mentioned 

Fig. 16.—Harvesting redtop. Redtop grown for seed may be cut with a mowing machine 
and stacked (above) or with a binder and shocked (below). The latter method of harvest pro- 
vides better late summer and fall cover for prairie chickens because of the taller stubble. 
(Photograph by courtesy of the Department of Agronomy, University of Illinois College of 
Agriculture. ) 

Illinois is due to a combination of factors 
that favor the continuation there of the 
present type of farming. However, these 
authors warn that, because of overproduc- 
tion of seed and declining soil fertility 
under present farming practices, a reduc- 
tion of the average acreage of redtop on 
farms now producing this crop is in pros- 
pect. Increased grazing of redtop fields 
by livestock is mentioned as a probable 
part of such readjustment. 

As far as can now be foreseen, although 
conditions will continue to favor the sur- 
vival of prairie chickens in southeastern 

above will serve to put the redtop business 
on a stable, though reduced, basis and they 
probably will not in themselves eliminate 
prairie chickens from any large part of 
the prairie soils these birds now occupy. 

Even though the general trend of south- 
eastern Illinois agricultural practices is 
slightly unfavorable to prairie chickens, 
individual landowners can assist in main- 
taining the populations at or near their 
present levels if they will practice mod- 
erate grazing of pastures, avoid burning 
of idle fields in the spring months and 
refrain, whenever possible, from disturb- 
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ing strips of idle grassland in which prai- 
rie chickens are known to be nesting. 

In the dark soil counties of Illinois, 
prior to World War II, a trend was evi- 
dent toward greater use of grass crops 
for hay, pasture and soil conservation. 
This trend, now interrupted by the neces- 
sity for greater grain production, may be 
resumed after the war. 

Although it is unlikely that future agri- 
cultural developments will be of a nature 
to encourage the return of prairie chickens 
to large areas of intensively farmed dark 
soil prairie, it is possible that local con- 
ditions will permit the re-establishment 
of small populations of these birds in cer- 
tain places. In some cases, small colonies 
of prairie chickens have persisted for many 
years in the dark prairie around grazed 
marshes, large pastures or other acciden- 
tally preserved areas of favorable range. 
It is our conclusion that only slight 
changes, consistent with sound farm man- 
agement, would be necessary to create fa- 
vorable environment for prairie chickens 
on many dark soil prairie farms. Con- 
trolled grazing, use of sweet clover as 
pasture during the spring and early sum- 
mer, use of June clover, lespedeza and 
alsike as hay or seed crops, growing of 
mixed clover and timothy for hay, and re- 
duction of the acreage of land annually 
plowed for spring crops, are indicated by 
field observations to be favorable to prairie 
chickens in the dark soil counties. 

Observations made in southeastern [Ili- 
nois indicate that the practice of supply- 
ing strips of undisturbed grassland border- 
ing ditch banks and cultivated fields is 
a possible method of supplementing the 
present nesting cover in dark soil counties, 
but this method must be tried experi- 
mentally before conclusions can be reached 
as to its effectiveness. 

Predator Control 

The presence of normal predator popu- 
lations along with relatively high popula- 
tions of prairie chickens on southeastern 
Illinois farm lands gives a good indication 
that widespread predator control would 

_ be unnecessary or unprofitable in prairie 
chicken management. On refuges or man- 
agement areas, the conditions actually 
existing on the ground should be the guide 
to predator control activities. 
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Large numbers of crows on_ refuges 
might cause undue loss of nests or young 
of prairie chickens. Cooper’s hawks, if at 
all numerous, would be undesirable dur- 
ing the nesting season. On the other hand, 
the great majority of species of hawks and 
owls, as well as predatory mammals, can 
well be left undisturbed because of their 
activity in controlling ground squirrels 
and other rodents. Feral cats and dogs 
have no place on game preserves. Cats 
especially may be serious enemies of young 
prairie chickens (Lehmann 1941). 

Normal harvesting of an annual crop 
of the common furbearing animals might 
be expected to exercise sufficient control 
to keep these forms from becoming over- 
abundant and unduly destructive. As pre- 
viously pointed out, evidence is lacking 
that foxes in moderate numbers exert any 
appreciable effect on prairie chicken popu- 
lations. However, if it becomes evident 
that any particular form of predator has 
increased abnormally and is destructive, 
special efforts to reduce the population 
of that form to normal may be necessary. 

No general program of predator control 
involving the use of pole traps or other 
nonselective devices that may take a heavy 
toll of harmless or beneficial species 
(Wight 1931) can be recommended for 
refuge areas. Control should be restricted 
to individual predators or species for 
which there is evidence of activities actu- 
ally harmful to game birds. 

Trapping and Restocking 

The fact that agricultural practices 
change periodically on the Illinois prairie 
in response to market demands, and to de- 
velopments in soil, water conservation and 
other factors, makes it possible that lim- 
ited areas from which prairie chickens 
have disappeared may now or at a later 

time be successfully restocked by releasing 

trapped birds. Other areas of potential 

restored or increased range include fair- 

sized tracts withdrawn from agriculture, 

such as those surrounding munition plants 

in prairie districts, and the sites of exist- 

ing prairie chicken colonies where land- 

owners are willing to practice special man- 

agement measures for the benefit of these 

birds. 
Successful transplantation of prairie 

chickens in local areas has been reported 
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Fig. 17.—Tip-top traps used in trapping prairie chickens in southeastern 

The traps are covered with vegetation to make them less conspicuous. 1940. 

in certain midwestern states, notably 
Michigan. Selection of suitable sites and 
the release of adequate numbers of birds 
are probably the chief factors in the suc- 
cess of stocking attempts. Trapping oper- 
ations carried on by the Illinois Natural 
History Survey show that, with favorable 
weather conditions, southeastern Illinois 
prairie chickens can be trapped in winter 
at reasonable cost. A survey of possible 
sites for releases and the stocking of some 
of the most favorable areas on an experi- 

Illinois, Feb, 9, 

mental basis can well be part of a sound 
prairie chicken management program in 
Illinois. 

Tip-top traps have been used with some 
success for trapping prairie chickens in 
southeastern Illinois, figs. 17 and 18. 
Since scarcity of snow makes trapping un- 
productive, sufficient equipment would be 
necessary to trap intensively during the 
relatively short periods of deep snow that 
occur in that region. Experiments with 
various types of traps (Hamerstrom 1942) 

Fig. 18.—Removing a prairie chicken from a tip-top trap in southeastern Illinois. Corn and 
soybeans have proved to be the most attractive baits in this area. 
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would undoubtedly result in improved 
methods of trapping in Illinois. 

Public Interest 

That prairie chickens were formerly 
numerous throughout the Illinois prairie 
is well known. It is less generally real- 
ized that in a few counties these birds are 
still fairly abundant and may be seen and 
heard each spring during their courtship 
performance, even from paved highways 
running through settled farming commun- 
ities. 

In view of the fact that the prairie 
chicken was an outstanding species of Illi- 
nois wildlife in early times, and one that 
played an important part in numerous 

chapters of our pioneer history, it is unfor- 
tunate that serious consideration was not 
given to it when the official state bird was 
chosen. It is a typical resident of the 
grasslands of the Middle West, while the 
colorful and sprightly cardinal, our pres- 
ent state bird, is a representative of the 
fauna of the southern United States. Un- 
like the cardinal, which has been chosen 
as the official bird of nearly a dozen states, 
the prairie chicken has been adopted by 
no other state. 

Because of the present restricted distri- 
bution and comparative rareness of prairie 
chickens in Illinois, relatively few resi- 
dents of the state have had an opportunity 
to observe these truly magnificent birds in 
the field. Fortunately, in recent years 
some excellent moving picture shots of 
Illinois prairie chickens have been made. 
These pictures, now available to the pub- 
lic, have already proved of material value 
in arousing interest in the welfare of prai- 
rie chickens in this state. 

Public interest and cooperation are es- 
sential to the success of any program de- 
signed to conserve and increase the num- 
bers of prairie chickens in Illinois. 

SUMMARY 

1. Prairie chickens were originally dis- 
tributed over the grasslands of Illinois. 
During the early stages of agricultural de- 

_ velopment, they extended their range to 
the cleared woodland soils and increased 
in numbers, probably reaching their high- 
est populations in the 1860’s. Thereafter 
they declined sharply, chiefly as a result of 
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the rapid expansion of agriculture, which 
about 1880 involved a larger acreage than 
at present. 

2. The present range of prairie chick- 
ens in Illinois is approximately 9 per cent 
of the original range and includes about 
50 square miles in Lee County, northern 
Illinois, 2,600 square miles in southeastern 
Illinois and a number of small isolated 
colonies, principally in the northern and 
south central counties. Much of the in- 
formation contained in this report is the 
result of research carried on since 1935 
in a study area, 2 by 2 miles square, in 
Jasper County, southeastern Illinois. 

3. In northern Illinois, prairie chickens 
are in danger of extermination, but in 
southeastern Illinois these birds are at 
present maintaining themselves in fair 
numbers. 

4. The chief areas occupied by Illinois 
prairie chickens are on prairie soils of low 
fertility where special farming practices 
and idle land are favorable to the preser- 
vation of these birds. 

5. The southeastern Illinois prairie 
chicken range, the largest and most im- 
portant in the state, is in a district where 
redtop grass is grown extensively. This 
grass provides favorable habitats through- 
out the year, but its principal benefit to 
prairie chickens is that it furnishes un- 
disturbed grass cover during the nesting 
season and while the birds are very young. 

6. In southeastern Illinois, the first 
evidence of sexual display in the male prai- 
rie chickens occurs on booming grounds in 
late January or early February. This dis- 
play reaches a climax in late April and 
ends about mid June. 

7. There is evidence of a time differen- 
tial in the development of the sexual cycle 
among both male and female prairie chick- 
ens. This differential is evident in the 
males from a variation in the stage of 
development in pigmentation of throat 
and eye regions, as well as in sexual activ- 

ity, among males on the same booming 
ground. 

8. The differential sexual development 
of females is indicated by a time spread 
in the dates on which individuals lay their 
first eggs, and also by a considerable 

spread in dates of hatching, not all of 

which can be attributed to renestings. 
Field records show that hatching begins in 

early May, reaches a peak in the first half 
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of June and tapers off during the first 

half of July. 
9, Only 1 of approximately 20 boom- 

ing grounds under observation each spring 
was used continuously for as long as 7 
years. 

10. In southeastern Illinois, prairie 
chickens may begin to flock as early as mid 
August. Winter flocks commonly range 
from 12 to 75 birds. 

11. Prairie chickens tend to congregate 
in certain local areas to spend the winter. 
Dispersal from the wintering grounds 
takes place in March. 

12. Prairie chickens show a preference 
for grassy cover throughout the year. 

13. The areas used for nesting in south- 
eastern Illinois are (1) redtop fields, (2) 
idle fields, chiefly those that are entering 
the grassland stage of succession, (3) 
small tracts of waste grassland. 

14. In the years covered by this report, 
and in the region most carefully studied, 
low ditch banks, an abandoned railroad 
bed and other small waste areas of blue- 
grass were found to be the most intensive- 
ly used: nesting sites. 

15. The average size of 12 full clutches 
of prairie chicken eggs was 12.3. 

16. Although concentrations of many 
nests in limited areas of nesting cover are 
reported as formerly occurring in Illinois, 
the highest density found during the pres- 
ent study was | nest per acre. 

17. The chief causes of nesting losses 
in southeastern Illinois are (1) predators, 
(2) nest desertion by the female, (3) 
farming operations, (4+) failure of eggs 
to hatch. 

18. Nineteen, or 49 per cent, of 39 
nests under observation were successful. 

19. Ninety-three per cent of 148 eggs 
that underwent normal incubation hatched 
successfully. 

20. Many of the nest losses in south- 
eastern Illinois occur early in the nesting 
season. Such losses seem to be largely 
compensated for by renesting. 

21. Although attempts to renest are 
occasionally begun in this region as late 
as mid July, there is no evidence that nests 
begun after the middle of June produce 
a significant number of young. 

22. Fall censuses of the Jasper County 
study area, beginning in 1935 and ending 
in 1941, showed a variation in population 
densities of from 1 bird per 10 acres to 
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1 bird per 18 acres. 
bird per 14.3 acres. 

23. Evidence as to whether prairie 
chickens are cyclic in southeastern Illinois 
is inconclusive. 

24. The causes of prairie chicken mor- 
tality indicated by the present study in- 
clude predators, pathological factors, acci- 
dents, illegal hunting and certain hazards 
that are peculiar to infant and juvenile 
periods. 

25. Brood studies in the summers of 
1935 and 1936 indicated an average loss 

The average was 1 

of approximately 46 per cent of the young — 
birds during the first 5 weeks after hatch- 
ing. 

26. Predator studies in southeastern 
Illinois failed to reveal serious pressure on 
prairie chickens by any particular preda- 
tory species. 

27. ‘There is some evidence of losses 
of young prairie chickens from pathologi- 
cal causes. 

28. Illegal hunting appears to be a 
serious factor where it involves small iso- 
lated colonies. 

29. Analysis of the stomach contents 
of 14 young birds, of an average age of 
9 to 10 weeks, collected in June, July and 
August, 1936 and 1937, showed the fol- 
lowing percentages by volume of foods 
eaten: 
per cent; fruit 22.6 per cent; grain 18.9 
per cent; wild seeds (exclusive of fruit) 
12.0 per cent; browse 6.4 per cent; vege- 
table debris 0.6 per cent. 

animal matter, chiefly insects, 39.5 _ 

30. The volumetric percentages of va-— 
rious foods found in the stomachs of 10 
adult birds, collected during June, July — 
and August, 1936 and 1937, were as fol-_ 
lows: 
per cent; fruit 31.3 per cent; browse 

wild seeds (exclusive of fruit) 35.6 

17.7 per cent; insects 9.0 per cent; grain — 
4.7 per cent; vegetable debris 1.2 per cent; 
acorns 0.5 per cent. 

a1; 
soybeans, and weed seeds are an important 
part of the winter diet of prairie chickens — 
in southeastern Illinois. ‘These birds con- 
sume buds of trees and shrubs to some ex- 
tent from late fall until April. : 

32. Prairie chicken management in Hli- | 
nois involves (1) legal protection, (2) 7 
the establishment of refuges in certain 
areas, (3) farming practices that provide 
favorable habitats, (+) trapping and re-— 
stocking of birds in favorable places, (5) _ 

‘ 

_ ee 4 

Grains, especially waste corn and — 
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a public interested in the prairie chicken 
and its welfare. 

33. The recent extension of prairie 
chicken range in southeastern Illinois 
seems to be due largely to the closed sea- 
son in effect since the end of the 1932 
hunting season. 

34. The hunting season on_ prairie 
chickens in Illinois should not be reopened 
until (1) there has been a considerable 
increase in the total number of prairie 
chickens in the state and (2) strategically 
located remnant populations have been 
safeguarded through the establishment of 
permanent refuge areas. 

35. Refuges are urgently needed in 
northern Illinois. Such refuges should 
involve submarginal prairie lands and 
should benefit several wildlife species in 
addition to prairie chickens. 

36. Refuge management should insure 
keeping a large part of the refuge areas 
in grassland. 

37. In southeastern Illinois, prairie 
chickens are well adapted to living in 
prairie farming districts where from 20 
to 30 per cent of the total agricultural 
land is grass type cover that is not dis- 
turbed until July 1 or later. Presumably, 
similar grass acreages and farming prac- 
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tices would create fair to good prairie 
chicken range anywhere they might be ap- 
plied on the Illinois prairie. 

38. Other farming practices that favor 
prairie chickens are moderate grazing, pre- 
vention of burning of grassland areas and 
use of late-harvested hay crops such as 
June clover, lespedeza, or mixed grasses 
and legumes. 

39. The present outlook for redtop 
culture in southeastern Illinois indicates 
that the size of the prairie chicken range 
will not be reduced materially but that 
population densities in certain localities 
may be somewhat lower. 

40. In the best interests of prairie 
chickens and other desirable wildlife spe- 
cies, nonselective predator control pro- 
grams should be avoided on refuge areas. 
If control is necessary, it should be con- 
fined to individuals or species that are 
known to be doing harm. 

41. Trapping prairie chickens where 
the birds are most abundant and releasing 
them experimentally in favorable areas 
elsewhere in the state offers a_ possible 
means of increasing the present range. 

42. Public interest and cooperation are 
essential to a successful prairie chicken 
management program. 
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Preferential Rating of 

Duck Food Plants 

FRANK C. BELLROSE, Jr. 

URING the past decade, the 
amount of research on the food 
plants used by migratory water- 

fowl has increased notably. The basis 
for much of this research has been data 
obtained by the U. S. Biological Survey 
(succeeded by the U. S. Fish and Wild- 
life Service) through analyses of the con- 
tents of several thousand duck stom- 
achs, collection of which was begun in 
1901. These data have recently been 
summarized by Martin & Uhler (1939), 
who based their study on 7,998 stom- 
achs, and by Cottam (1939). 

Analyses of duck stomachs by the 
Biological Survey, other organizations 
and individuals has prompted wildlife 
investigators to attempt to ascertain the 
important duck food plants and their 
relative values in many regions of the 
United States. In all these studies, each 
plant species has been judged solely on 
its use, as determined by laboratory 
analyses of stomachs. While this method 
ascertains the important duck food 
plants, it does not reflect the relative 
values of these plants, for no consider- 

ation is given to the abundance of the 
plant species in the areas in which the 
stomachs have been collected. If in a 
certain area a plant species covering 
only 10 acres shows the same volume of 
seed use by ducks as another plant spe- 
cies covering 100 acres, the two plants 
should not be considered of equal value 
as duck food sources; indications are 
that the plant species occupying 10 
acres is potentially 10 times as valuable 
as the species occupying 100 acres. 

_ The shortcoming in the method of de- 
termining the value of various plants as 
food for waterfowl has been evident to 
several investigators. For instance, 
Martin & Uhler (1939) in commenting 

HARRY G. ANDERSON 

on the percentage and ranking of duck 
food items in several tables state that 
“at will be desirable to have more ex- 
tensive, careful field observations to 
supplement present conclusions, which 
are founded primarily on laboratory 
analyses.’ Concerning the heavy use 
made by ducks of pondweed and sedge 
seeds, Pirnie (1935) says that this may 
reflect abundance of the seeds rather 
than preference of ducks for these seeds. 
McAtee (1918) states that “superior 
availability after all is the guiding prin- 
ciple in the choice of food by birds.” 

The writers,* 1938-1940, had the 
opportunity to make an intensive study 
of the occurrence and use of duck food 
plants in the Illinois River valley. A 
preliminary report covering the results 
of the 1938 investigation has been issued 
(Bellrose & Anderson 1940). Because 
altered water levels in 1939 and 1940 
greatly changed the food resources of 
many bottomland lakes through the de- 
velopment of extensive communities of 
moist-soil plants, it is thought desirable 
to summarize at this time the data for 
all 3 years. 

Method of Rating Food Plants 

In the present paper, the authors have 
attempted to obtain a numerical rating 
of the value of certain waterfowl plants 

by dividing the per cent of use made by 

ducks of the plant parts by the per cent 

of abundance of the plants. Per cent of 

use data are based on the volumetric 

*Field work relating to plant species was done by 

Bellrose, then as now Assistant Game Technician of the 

Illinois Natural History Survey. Analyses of stomach 

contents was the work of Anderson, at the time employed 

by the Survey as Junior Biologist on Project 2-R of the 

Federal Aid in Wildlife Restoration Program, carried 

on in cooperation with the State Department of Conser- 

vation and the U. S. Fish and Wildlife Service. 

[ 417 | 
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measurement of the contents of 3,200 
gizzards gathered at duck clubs during 
the 1938, 1939 and 1940 hunting seasons 
(Anderson ms.). Table 1 reveals the 
numbers of stomachs and the various 
species of ducks represented. The sam- 
ple of dabbling duck gizzards is fairly 
proportionate to the occurrence of the 

Table 1.—Duck stomachs examined in 

the peeeene ehetoais 

Duck 1938 | 1939 | 1940 |ToraL 

Mallard... 3. o.<0.. 619 | 928 | 360 | 1,907 
Pintall ie 32.546 ee: 222 | 408 39 669 
Green-winged teal..| 98 | 127 | — 225 
Blue-winged teal... 51 59 | — 110 
Baldpate: =...- 2/5): 33.) 49°). = 82 

Gadwallsi cc. a. 3 33 |} — 36 
SHOVEleD he eG. 00 16 23); — 39 
Canvasback.......| 14 1 — 15 
Rineneck, (2 55..,55- 72 9}; — 81 
Lesser scaup....... 2 1); — 3 
Other ducks....... 17 10 6 33 

Seta: <i Srec- cess 11,147 |1,648 | 405 | 3,200 

different species of this type of duck in 
the Illinois River region. The sample of 
diving duck gizzards is not adequately 
representative of the occurrence of this 
waterfowl group in the region. 

Considered in this paper are only un- 
cultivated aquatic and moist-soil plants. 
Corn, usually an important duck food 
plant in the Illinois River valley, is not 
included in the calculations. 

Per cent of abundance data are based 
upon the surface area in acres of the 
aquatic and moist-soil beds at the vari- 
ous lakes studied; this area in each case 
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was obtained by plotting the vegetation 
by aspection and rough triangulation on— 
large scale base maps and using a pla- 
nimeter to measure the area covered by 
each species (Bellrose 1941). Table 2 
gives the total area of aquatic and sciell 
soil vegetation for the lakes considered — 
in this paper, and the number of gizzards 
examined from each area. 

An index rating of 1.0 for a food plant 
indicates that this plant was used ap- 
proximately in proportion to its abun- 
dance. The larger che figure, the greater 
is the value of the plant species as a duck — 
food. Conversely, the smaller the figure, 
the lower is the value of the species. 
We do not wish to pretend that the 

index figures listed here are the final and ~ 
absolute evaluation of the food plants 
enumerated. Habits of waterfowl, plant 
differences, plant habitat characteristics, - 
and inaccuracies in determining abun- j 
dance of vegetation are factors tending 
to prevent minutely exact rating figures. © 

Ducks killed at any one lake may or 
may not have obtained their last meal _ 
there. Plant items in stomachs and 
banding data reveal that occasionally — 
ducks have fed 10 or 100 or more miles 
from the place in which they are shot. B 

Food habits of various species of 
ducks differ widely, too, so that coon-— 
tail may rank high at a certain place be- 
cause of presence of many baldpates | 
and gadwalls, or nutgrasses and pig- 
weeds may rank high at another place 
because pintails and teals are abundant 
there. | 

In some instances changes in the rank- 
ing of a plant from year to year are due 

a 

— 

eS. ae ee 

Table 2.—Number of acres of duck food plants at various lakes in the Illinois River . 
valley and the number of duck stomachs examined from each area. 

1938 1939 1940 | 

AREA 
Acres of | Number of | Acres of | Number of | Acres of | Number of 

Vegetation | Stomachs | Vegetation | Stomachs | Vegetation | Stomachs — 

Duck Isl: md Rai Meena Laeoe 207 1,539 162 —_ aoe 

Clear and Chautauqua 
Leak@s: ate eke: 1,441 358 2,022 531 2,389 134 

Crane sakes.) pe nto 425 293 466 342 531 142 @ 
Cuba Island..........| 329 289 441 355 — “= 4 

Donglas Lake... i. 2... — — 1,686 98 = a | 
Goose Pond........... -- — 908 160 968 129 

Totalcuse et 3,450 shea 7,062 1,648 3,888 405 i 

zh > Baal es 

= Ae Bk win 
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to changes in seed production resulting 
from changes in environment. Such 
changes are well illustrated by water 
hemp at Clear Lake. In 1940, because 
of water level changes that reduced seed 
yield, water hemp had an index rating 
only half as great as in the previous 
year. Among aquatic plants, giant bur- 
reed, marsh smartweed and sago pond- 
weed are notable as species that vary 
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greatly in the yield of seed with vari- 
ances in environmental conditions. 

In some years, plant seeds present in 
abundance may be inaccessible to all or 
some ducks through the absence of 
water or through a depth of water too 
great for dabbling species. In other 
years, seeds of plants not present in 
those years may be available from prev- 
ious years. For example, in 1938, be- 

Fig. 1.—Rice cut-grass (Leersia oryzoides), or sawgrass, in most years and in most pea 

River valley habitats leads all other uncultivated plants in value as a source of food for ducks. 
Not only is this species valuable for its seed, which it produces in fair abundance, but its root- 

stocks and shoots also furnish food for waterfowl. 
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cause of high water, moist-soil plants— 
millets, smartweeds, nutgrasses and the 
like—were almost nonexistent in the 
Illinois River valley. Yet stomach 
analyses revealed that seed of these 
species formed almost one-fourth of the 
uncultivated foods taken. Noting that 
thousands of ducks were feeding on ap- 
parently barren mud flats and in shallow 
water, we conjectured that these water- 
fowl were consuming seeds deposited 
from plant beds occurring there in 1936 
and 1937. 

To ascertain the validity of this con- 

Table 3.—Per cent of use, per cent of 
abundance, and index value of aquatic and 
moist-soil plants at certain lakes in the 
Illinois River valley, 1938-40. Areas in- 

cluded are listed in table 2. 

PER 

| Per Cent p tones 

PLANT CENT OF Vuwe 
OF ABUN- 

Use DANCE 

Rice cut-grass...... 25.53 1.93 13.32 
Walter’s millet.....| 6.19 0.58 10.67 

Nutgrasses......... 10.85 1.53 (fab 
Largeseed, nodding 

and other smart- 
io dots. 0 Sep ee 4.44 1.09 4.07 

Japanese and wild 
WHPte ie he al td O 3.45 3.41 

Giant bur-reed.....| 0.26 0.10 2.60 
Corin tatle eect once 15.09 7.91 1.91 
Duck potato....... Peg fs 2.79 0.98 
Marsh smartweed...| 6.60 7.87 0.84 
Buttonbush........ 2.62 1.13¢ | med. 
Longleaf pondweed.| 3.19 5.88 0.54 
Spike rushes.......| 0.16 0.34 0.47 
Peallerags. 2h. | See 0.02t ? 
Water hemp....... 3.02 8.80 0.34 
Marsh cord grass...| 0.05 0.21 0.24 
White waterlily.....} 0.08 0.74 0.10 

Sago pondweed.....| 0.55 I20D 0.10 
River bulrush...... | .0.50' |)-26;02 0.02 
American lotus..... ba Ors5eei| (23) 26 0.02 
Pickerelweed...... tr. 0.01 low 
Marsh mallow..... tt: 0.01 low 

Southern naiad..... tri 0.12 low 
Wid'tice ds | 0.00 0.59 v. low 

Small pondweed....| 0.00 0.05 v. low 
Longleaf 
ammannia....... 0.00 0.02 v. low 

Other plants. . Sei ph 

*Other than marsh smartweed. +Because of difficulty 
of measuring abundance of these plants, these figures are 
not accurate but represent minimum abundance. **No 
figure because of difficulty of measurement. tr.=trace. 
ab.=abundant. v.low=very low. med.—medium. 
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jecture, in 1940 we collected from three 
places mud samples aggregating 18 — 
square feet of surface. These samples 
yielded 2,500 seeds of Cyperus erythrorhi- 
z0s, 2,000 seeds of C. strigosus and 550 
seeds of water hemp, Acnida tuberculata. 
No plants had grown on these mud flats" 
for 3 years. We believe that our findings 
substantiate the premise that large 
quantities of seeds deposited in one year 
may be available as food in succeeding 
years in which germination is precluded 
by unfavorable environmental condi- 
tions. 

The areas of the various plant beds, 
as determined from the maps, are only — 
approximate. In certain places there 
are seasonal changes in the plant com- 
munities, changes that result in error in 
calculating the abundance of the species 

Table 4.—Per cent of use, per cent of 
abundance, and index value of aquatic 
and moist-soil plants at certain lakes in 
the Illinois River valley, 1938. Areas in- 

cluded are listed in table 2. 

Pes PER 

Cent | CENT | Inpex 
PLANT OF eh VALUE 

Use ABUN- 
DANCE 

Rice cut-grass...... 28.46 0.73 | 39.00 
Coontall:2s eee 22.72 | 14.20 1.68 
Nutgrasses......... 11.73 tr. high 
Marsh smartweed...| 9.61 | 14.43 0.66 
Longleaf pondweed.| 5.85 | 13.48 0.43 
Buttonbush........ 3.49 ab. low 
Teal prass:3.. 5.0) Oo tt: med 
Water hemp.......| 2.17 tr. med 
Largeseed, nodding 

and other smart- 
WEEMS sie seinen 1.63 tr. med. 

Duck potato....... 1.40 7.14 0.20 
Sago pondweed..... 0.89 8.81 0.10 
American lotus..... 0.38 | 28.30 0.01 
Giant bur-reed..... 0.35 tr. low 
River bulrush...... 0.30 9.97 0.03 
White waterlily..... 0.21 0.80 0.26 
Marsh cord grass...| 0.15 0.70 0.21 
Spike rushes... .... 0.05 1.04 0.05 
Pickerelweed....... 0.00 0.40 v. low 
Southern naiad..... 0.00 tr v. low 
Mud plantain...... 0.00 tr v. low 

Other plants (total 
roy ss) See oa ME 7.45 + 

*Other than marsh smartweed. **No figure given 
because of difficulty of measurement. tr.=trace. 
ab.=abundant. med.=medium. v.low=very low. 
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involved. A noticeable error occurred in 
the case of teal grass, Eragrostis hyp- 
noides, because millets, pigweed and 
other plants growing over this species 
when the areas were surveyed made it 
virtually impossible to plot. 

It may seem that the discrepancies 
enumerated above outweigh the bene- 
fits derived from this method of evalu- 
ation. However, we believe that, de- 
spite its limitations, the use-abundance 
rating gives a far more nearly accurate 
picture of the food value of a plant than 
do percentages based solely upon the 
amount of food taken. 

Because of the different factors that 
may affect the availability of seeds or 
other plant parts of a particular species 

Table 5.—Per cent of use, per cent of 

abundance, and index value of aquatic and 
moist-soil plants at certain lakes in the 

Illinois River valley, 1939. Areas included 

are listed in table 2. 

PER Per 

Cent | CENT | Inpex 
PLANT OF oe VALUE 

hse ABUN- 

DANCE 

Walter’s millet.....| 9.37 0.26 | 36.04 
Rice cut-grass...... 22,25 1.47 15) ale} 
Nutgrasses......... 10.83 0.72 | 15.04 
Japanese and wild 
HIMES. 4 eye |, 14 82 5.44 Dead 

Muck potato: ...... 3.94 1.48 2.66 
Largeseed, nodding 

and other smart- 
BUECUS i amrast 82s. 3.13 th high 

Bopike rushes.......| 0.25 0.10 2.50 
Buttonbush........ 2.64 1.167 | med. 
Giant bur-reed.....| 0.44 0.20 2.20 
Moonta... vs... 13.62 6.28 2.19 
Marshsmartweed...| 7.75 6.73 {et 
eT ASS et... 1.54 tr. med 
Longleaf pondweed | 2.11 2.24 0.94 
Water hemp.......| 1.65 Dy OW 0.74 
Sago pondweed..... 0.38 6.14 0.06 
American lotus..... OPS 1125.29 0.02 
River bulrush...... (Ge ree 0.02 
Pickerelweed....... tr 0.03 low 
Marsh mallow...... tr 0.02 low 
White waterlily..... (ae tS low 
Muildirice.......... 0.00 a2? low 

Marsh cord grass...| 0.00 0.26 low 
Southern naiad..... 0.00 0.12 low 
Other plants....... 4.20 £%, 

**No figure given 
tr.=trace. med.—= 

*Other than marsh smartweed. 
because of difficulty of measurement. 
medium. {Minimum figure. 
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in any one year, it seems advisable to in- 
clude yearly tables as well as a general 
summary table. Comparisons between 
years will aid in determining the in- 
fluences of altered habitat conditions on 
the food value of plant species. 

Ratings of Food Plants Studied 

The value, as food for ducks, of the 
moist-soil and aquatic plants commonly 
occurring in the Illinois River valley is 
based on data presented in tables 3-6. 

Rice cut-grass, Leersia oryzoides, fig. 
1, outranks all other species in food 
value for the 3-year period, table 3. In 
1938 it ranked first by a wide margin, 
table 4. In 1939 it ranked second to 
Walter’s millet, table 5; in 1940 it was 
slightly behind Japanese and wild mil- 
lets combined, table 6. This variance in 

Table 6.—Per cent of use, per cent of 

abundance, and index value of aquatic and 
moist-soil plants at certain lakes in the 

Illinois River valley, 1940. Areas included 
are listed in table 2. 

Pou PER 

Cent | CENT | Inpex 
PLANT - OF Vivien 

hse ABUN- 

DANCE | 

Japanese and wild 
jeaudlte(eney MOO es 21.26 2.92 7.28 

Rice cut@erass. =... 28.72 4.15 6.92 
Walter’s millet... .. 7.64 1.63 4.68 
Largeseed, nodding 

and other smart- 
WWEEGSH etiam 9.56 3.94 2.43 

Nutgrasses......... 8.63 4.18 2.06 
Duck potato....... ile aif 1.41 0.97 
Coortail ra eee. 3.60 5.16 0.70 
Spike rushes.......| 0.08 0.13 0.60 
Buttonbush........ eval 2.05 0.35 
Tealerass... jac s 350 0.97 0.087 ? 
Water hemp...... S55 eee 0.30 
Longleaf pondweed 1.38 5.58 | 0.25 
Sago pondweed.... 0.38 1258) |), 10224 
Marsh smartweed.. | 0.73 4.06 0.18 
River bulrush..... 0.39 | 20.34 0.02 
American lotus.....| 0.05 14.27 0.004 
Southern naiad..... 0.00 0.22 | low 
Small pondweed....| 0.00 0.20 low 

Longleaf 
ammannia...... 0.00 0.07 low 

Others, many....... 6.00 = 

**No figure given *Other than marsh smartweed. Ce 
A +Minimum figure. because of difficulty of measurement. 
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cause of high water, moist-soil plants— 
millets, smartweeds, nutgrasses and the 
like—were almost nonexistent in the 
Illinois River valley. Yet stomach 
analyses revealed that seed of these 
species formed almost one-fourth of the 
uncultivated foods taken. Noting that 
thousands of ducks were feeding on ap- 
parently barren mud flats and in shallow 
water, we conjectured that these water- 
fowl were consuming seeds deposited 
from plant beds occurring there in 1936 
and 1937. 

To ascertain the validity of this con- 

Table 3.—Per cent of use, per cent of 

abundance, and index value of aquatic and 
moist-soil plants at certain lakes in the 

Illinois River valley, 1938-40. Areas in- 

cluded are listed in table 2. 

PER 

PER CENT nes 

PLANT CENT OF Wage 

OF ABUN- 

Use DANCE 

Rice cut-grass...... 25.53 1.93 | 13.32 
Walter’s millet.....| 6.19 0.58 | 10.67 
Natprassesi: ; ciao. 10.85 1.53 UAW 
Largeseed, nodding 

and other smart- 
Weeds tt hatte. 4.44 1.09 4.07 

Japanese and wild 
Mees ct oe kent 11.76 3.45 3.41 

Giant bur-reed.....| 0.26 0.10 2.60 
Spon tated sbi hou 15.09 7.91 1.91 
Duck potato....... 2.73 2.79 0.98 
Marsh smartweed...| 6.60 7.87 0.84 
Buttonbush........ 2.62 1.13t | med. 
Longleaf pondweed.| 3.19 5.88 0.54 
Spike rushes.......| 0.16 0.34 0.47 
Weal crass... 0. vate too 0.02T ? 
Water hemp.......| 3.02 8.80 0.34 
Marsh cord grass...| 0.05 0.21 0.24 
White waterlily..... 0.08 0.74 0.10 
Sago pondweed..... 0.55 I-29 0.10 
River bulrush...... 0.50 26.02 0.02 

American lotus..... 0.35 23 .26 0.02 

Pickerelweed...... tr. 0.01 low 
Marsh mallow..... tr. 0.01 low 
Southern naiad..... tr. 0.12 low 

Wid TCO woe 0.00 0.59 v. low 
Small pondweed....| 0.00 0.05 | v. low 
Longleaf 

ammannia....... 0.00 0.02 v. low 
Other plants. . Sale or 

_ *Other than marsh smartweed. t+Because of difficulty 
of measuring abundance of these plants, these figures are 
not accurate but represent minimum abundance. **No 
figure because of difficulty of measurement. tr.—trace. 
ab.—abundant. v.low—very low. med.—medium. 
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jecture, in 1940 we collected from three 
places mud samples aggregating 18 
square feet of surface. These samples 
yielded 2,500 seeds of Cyperus erythrorhi- 
zos, 2,000 seeds of C. strigosus and 550 
seeds of water hemp, Acnida tuberculata. 
No plants had grown on these mud flats 
for 3 years. We believe that our findings 
substantiate the premise that large 
quantities of seeds deposited in one year 
may be available as food in succeeding 
years in which germination is precluded 
by unfavorable environmental condi- 
tions. 

The areas of the various plant beds, 
as determined from the maps, are only 
approximate. In certain places there 
are seasonal changes in the plant com- 
munities, changes that result in error in 
calculating the abundance of the species 

Table 4.—Per cent of use, per cent of 

abundance, and index value of aquatic 
and moist-soil plants at certain lakes in 
the Illinois River valley, 1938. Areas in- 

cluded are listed in table 2. 

PER PER 
Cent | CENT | Inpex 

PLANT OF OF VALUE 
ler ABUN- 

DANCE 

Rice cut-grass...... 28.46 0.73 | 39.00 
Goontaili vanes Dig 14.20 1.68 
Nutgrasses......... 11343 tr high 
Marsh smartweed...| 9.61 14.43 0.66 
Longleaf pondweed.| 5.85 | 13.48 0.43 
Buttonbush........ 3.49 ab. low 
Teal grass.........| 3.16 tr. med. 
Water hemp....... 21% tr. med. 
Largeseed, nodding 

and other smart- 
weeds*a. scans 1.63 tr. med. 

Duck potato. ...... 1.40 7.14 0.20 
Sago pondweed..... 0.89 8.81 0.10 
American lotus..... 0.38 | 28.30 0.01 
Giant bur-reed..... 0.35 th: low 
River bulrush...... 0.30 9.97 0.03 
White waterlily..... 0.21 0.80 0.26 
Marsh cord grass...| 0.15 0.70 0.21 
Spike rushes.......| 0.05 1.04 0.05 
Pickerelweed....... 0.00 0.40 v. low 
Southern naiad..... 0.00 tr v. low 
Mud plantain...... 0.00 tr v. low 
Other plants (total 

Poy as) reste ys 7.45 id 

*Other than marsh smartweed. **No figure given 
because of difficulty of measurement. tr.=trace. 
ab.=abundant. med.=medium. vy. low=very low. 
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involved. A noticeable error occurred in 
the case of teal grass, Eragrostis hyp- 
noides, because millets, pigweed and 
other plants growing over this species 
when the areas were surveyed made it 
virtually impossible to plot. 

It may seem that the discrepancies 
enumerated above outweigh the bene- 
fits derived from this method of evalu- 
ation. However, we believe that, de- 
spite its limitations, the use-abundance 
rating gives a far more nearly accurate 
picture of the food value of a plant than 
do percentages based solely upon the 
amount of food taken. 

Because of the different factors that 
may affect the availability of seeds or 
other plant parts of a particular species 

Table 5.—Per cent of use, per cent of 
abundance, and index value of aquatic and 
moist-soil plants at certain lakes in the 
Illinois River valley, 1939. Areas included 
are listed in table 2. 

PER PER 
Cent | CENT | Inpex 

PLANT OF ee VALUE 

Use ABUN- 
DANCE 

Walter’s millet.....| 9.37 0.26 | 36.04 
Rice cut-grass...... D225 aT e513 
Nutgrasses......... 10.83 0.72 | 15.04 
Japanese and wild 
MIME tS see eae a 14.82 5.44 TD, 

Duck potato....... 3.94 1.48 2.66 
Largeseed, nodding 

and other smart- 

Wis eee ee 3.13 tr. high 
Spike rushes....)..| 0.25 0.10 2.50 
Buttonbush........ 2.64 1.16¢ | med. 
Giant bur-reed.....| 0.44 0.20 2.20 
(Woontail..2......... 13.62 6.28 2.19 
Marsh smartweed. . lr 6.73 1.15 
Mealsorass......:.. 1.54 (BP. med 
Longleaf pondweed | 2.11 2.24 0.94 
Water hemp.......| 1.65 Dien 0.74 
Sago pondweed..... 0.38 6.14 0.06 
American lotus..... 0.43 25.29 0.02 
River bulrush...... 0.65 | 37.47 0.02 

Pickerelweed....... rap. 0.03 low 
Marsh mallow...... ti 0.02 low 
White waterlily..... fits 1215 low 
Byild:tice.......... 0.00 122 low 

Marsh cord grass...| 0.00 0.26 low 
Southern naiad..... 0.00 0.12 low 
Mthet plants....... 4.20 ae 

**No figure given 
tr.=trace. med.—= 

*Other than marsh smartweed. 
because of difficulty of measurement. 
medium. +Minimum figure. 
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in any one year, it seems advisable to in- 
clude yearly tables as well as a general 
summary table. Comparisons between 
years will aid in determining the in- 
fluences of altered habitat conditions on 
the food value of plant species. 

Ratings of Food Plants Studied 

The value, as food for ducks, of the 
moist-soil and aquatic plants commonly 
occurring in the Illinois River valley is 
based on data presented in tables 3-6. 

Rice cut-grass, Leersia oryzoides, fig. 
1, outranks all other species in food 
value for the 3-year period, table 3. In 
1938 it ranked first by a wide margin, 
table 4. In 1939 it ranked second to 
Walter’s millet, table 5; in 1940 it was 
slightly behind Japanese and wild mil- 
lets combined, table 6. This variance in 

Table 6.—Per cent of use, per cent of 
abundance, and index value of aquatic and 

moist-soil plants at certain lakes in the 
Illinois River valley, 1940. Areas included 
are listed in table 2. 

PER PER 
Centr | CENT | Inpex 

PLANT oe OF Way ape 

Wer ABUN- 

DANCE 

Japanese and wild 
milletsee eee pee B26 2.92 7.28 

Rice cut-grass...... 28.72 5 6.92 
Walter’s millet.....)| 7.64 1.63 4.68 
Largeseed, nodding 

and other smart- 
WEERS Hon ole lo on: 9.56 3.94 2.43 

INuterassest, 9212 a.-1- 8.63 4.18 2.06 
Duck potato... --- EST, 1.41 0.97 
Coontallasrre tier. 3.60 5.16 0.70 
Spike rushes.......| 0.08 0.13 0.60 
Buttonbush........ 0.71 2.05 0.35 
healuerassve ee ote 0.97 0.087 ? 
Water hemp.......| 8.53 | 28.03 0.30 
Longleaf pondweed | 1.38 5.58 0.25 
Sago pondweed.....| 0.38 1.58 0.24 
Marsh smartweed.. | 0.73 4.06 0.18 
River bulrush...... 0.39 | 20.34 0.02 
American lotus..... 0.05 14.27 0.004 
Southern naiad..... 0.00 0.22 low 
Small pondweed....| 0.00 0.20 low 
Longleaf 

amimannia. |... 0.00 0.07 low 
Others, many....... 6.00 + 

**No figure given 
{Minimum figure. 

*Other than marsh smartweed. 
because of difficulty of measurement. 
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value is brought about largely by local 
habitat changes. From studies made of 
seed production in 1941 by Low & Bell- 
rose (ms.) it is apparent that dry soil 
greatly lowers the seed productivity of 
rice cut-grass; furthermore, unless there 
is an inch or two of water over the root- 
stocks during the fall, those items, which 
also are a waterfowl food, are not avail- 
able to ducks. At several lakes where 
index values of rice cut-grass were ob- 
tained throughout the 3-year period, 
this plant ranked first at five and second 

Fig. 2.—Walter’s millet (Echinochloa Wal- 
fert) outranks Japanese millet in certain habi- 
tats as a food for migratory waterfowl in the 
Illinois River region. While its favorable posi- 
tion may be due in most instances to greater 
seed production, it may be due at times to a 
oe preference on the part of pintails and 
teals. 

Vol. 22, Art. 5s 

at four areas. A check of the environ- 
mental conditions of these nine areas 
revealed that the first five were more 

Fig. 3.—Nutgrasses (Cyperus spp.), 
group ranking fifth in value among Illinois 
River valley duck food plants, produce large 

as a 

quantities of minute seeds. Straw-colored 
cyperus (C. strigosus) is pictured here. 

favorable habitats for the plant than 
were the others. 

Walter’s millet, Echinochloa Walteri, 
fig. 2, approaches rice cut-grass in value, 
according to the index figures in table 
3. It is to be expected that, like many 
other plants, this species varies in value 
with the year and habitat, its value de- 
pending on its own seed production and 
the availability of other foods. Although 
Martin & Uhler (1939) regard the small- 
er seeds of this species less important 
as a duck food than those of wild millet, 
E. crusgalli, we believe that Walter’s 
millet may locally, in certain years, be 
the more valuable species. For exam- 
ple, at Clear Lake in 1940, Walter’s mil- 
let was slightly less abundant than wild 
and Japanese millets combined. How- 
ever, Walter’s millet amounted to 16.52 
per cent of the native food plant items 
taken from the stomachs of ducks shot 
at this lake, while wild and Japanese 
millets totaled only 9.24 per cent. 
We believe that the greater value of — 

Walter’s millet may lie in a generally 
heavier seed yield of this plant or in the 
fact that pintails and teals prefer the: 
small seeds of this species to the larger’ 
ones of the other millets. We know that | 
pintail and teal diets are made up of — 
smaller seeds than are those of mallards, 
baldpates, gadwalls and the like, and 
that the number of pintail and teal | 
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stomachs analyzed from Clear Lake 
was proportionally larger than at lakes 
at which Walter’s millet did not rank so 
high. Low & Bellrose (ms.) found that, 
in 1941, wild and Japanese millets pro- 
duced considerably greater quantities 
of seed per unit of area than did Walter’s 

Fig. 4.—Largeseed smartweed (Polygonum 
pennsylvanicum), in contrast to nodding smart- 
weed, has thick, erect spikes. This and other 
moist-soil smartweeds constitute a group that 
appears to be slightly more valuable than the 
nutgrasses, but less valuable than the millets, 
as a source of food for migratory waterfowl. 

millet. However, in that year, high 
water so retarded growth of Walter’s 
millet that plants were only 2 to 5 feet 
high, whereas in 1939 and 1940 they 
were / to 9 feet high. The taller plants 
had considerably larger inflorescences 
and therefore produced much more seed. 

Nut¢grasses, fig. 3, are in third posi- 
tion in table 3. Although the index 
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rating derived from data obtained in all 
3 years places this group, Cyperus ery- 
throrhizos, C. strigosus and C. esculentus, 
third in value, we believe that an inac- 
curacy in figures resulted from the fact 
that waterfowl fed on seeds deposited 
prior to 1938 on mud flats that were 
bare in that year and that were therefore 
recorded as supporting no nutgrass 
plants. All evidence points to the fact 
that a somewhat similar situation oc- 
cured in 1939, when water prevented 
plants from appearing on many areas. 
In 1940, water levels were low earlier 
than in the 2 preceding years, so that by 
fall all mud flats were covered by a rank 
growth of vegetation. We believe that 

Fig. 5.—Nodding smartweed 
lapathifolium) grows on mud flats and other 

(Polygonum 

moist places. Its long, drooping, densely 
flowered spikes distinguish it from other smart- 
weeds. 

the index value as given in 1940 for this 
species is the most nearly accurate, 
table 6. This rating placed the nut- 
grasses above duck potato in value— the 
numerical value was over twice as great, 
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in fact—but below the group consisting 
principally of nodding, large-seed and 
swamp smartweed. 

The relative value of the three species 
of nutgrasses may be judged by the fol- 
lowing facts: Cyperus erythrorhtz0s, 
represented by 56.5 per cent of the total 
nutgrass seed found in duck gizzards, 
was much more abundant than C. s¢ri- 
gosus, represented by 19.0 per cent of 
the nutgrass seed; C. esculentus, how- 
ever, made up 24.5 per cent of the total 
nutgrass seed, even though less abun- 
dant than C. strigosus. This would in- 
dicate that C. esculentus was slightly 
better than C. erythrorhizos, which, in 
turn, was better than C. strigosus. 

Moist-soil smartweeds, consisting 
of largeseed smartweed, Polygonum 
pennsylvanicum, fig. 4, nodding smart- 
weed, P. lapathifolium, fig. 5, swamp 
smartweed, P. hydropiperoides, and 
minor quantities of other species, rank 
fourth for the 3-year period, table 3. 
However, here also the same factors 
prevail that were responsible for an 
error in the index value of the nut- 
grasses: in many places seeds deposited 

YN gi 
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Fig. 6.—Japanese millet (Echinochloa fru- 
mentacea) under favorable growing conditions 
is one of the greatest seed producers among the 
duck food plants of the Illinois River valley. 
Because its seed production is greatly depend- 
ent on growing conditions, its comparative 
value ranges from excellent to fair in the course 
of several years. 
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in one year were consumed the next, 
when germination did not occur and 
plants were not recorded. The 1940 
index rating of 2.43 in table 6 is probably 
the most nearly accurate. It places 
these species slightly above the nut- 
grasses in value. 

Wild and Japanese millets, Echi- 
nochloa crusgalli and E. frumentacea, fig. 
6, appear fifth in order of preference in 
table 3, covering 1938, 1939 and 1940. 
For some reason, waterfowl did not ob- 

Fig. 7.—Giant bur-reed (Sparganium eury- 
carpum) ranks sixth as a duck food plant in the 
Illinois River region. Its value here is con- 
siderably higher than it is generally accorded 
elsewhere. The globose heads are composed of 
nutlike, beaked seeds that are eaten by ducks. 

tain appreciable amounts of seed of 
these species from mud flats in 1938. 
Had they done so, the status of these 
millets would undoubtedly have been 
raised above that of the smartweeds. 
Table 6 shows that Japanese and wild 
millets headed the list in 1940, when 
they were slightly better than rice cut- 
grass. 

As in other species, millets vary in 
seed yield with habitat conditions. 
Furthermore, time of planting greatly 
affects seed production. Japanese mil- 
let sown in the Illinois River valley after 

sel Pe 
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Fig. 8.—Coontail (Ceratophyllum demersum) ranks below the moist-soil plants in value as 
a source of food for waterfowl, but leads the truly aquatic species. 
leaves and stems. 

Aug. 1 often fails to ripen before frost. 
On the other hand, this millet sown in 
June may mature, the seed shatter and 
germinate the same summer. In the 
Illinois River valley this second growth 
of millet has never matured before frost. 
We do not know just how operative the 
above conditions were in lowering the 
value of this species in 1939, but we 
know that the water receded in many 
lake basins 2 weeks earlier in 1940 than 
in 1939 to give the millet a longer grow- 
ing season. 

Giant bur-reed, Sparganium eury- 
carpum, fig. 7, with an index value in 
table 3 of 2.60, ranks as a much better 
duck food plant in the Illinois River val- 
ley than it is generally believed to be. 
Studies by Low & Bellrose (ms.) in 1941 
on the seed yield of this species reveal 
that it produced about three times as 
much seed in areas with stable water 
levels as in areas with semistable water 
levels. In the various types of areas 
combined, giant bur-reed in 1941 pro- 
duced more seed per unit of area than 
either largeseed or nodding smartweed. 

Ducks feed mainly on its 

Coontail, Ceratophyllum demersum, 
fig. 8, ranking slightly below giant bur- 
reed in value, table 3, is an excellent 

Fig. 9.—Duck potato (Sagittaria latifolia) is 

valued by ducks more for its seed than for its 
large, deeply buried tubers. 
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food for baldpates and gadwalls. It 
furnishes little seed, but ducks make ex- 
tensive use of the leaves and stems. 

Teal grass, Eragrostis hypnoides, has 
a status that cannot be judged by any 
index figures derived from use and 
abundance data recorded for this spe- 
cies, tables 3,4,5and6. This is evident 
from the fact that in 1938 and 1939 it 
formed respectively 3.16 and 1.54 per 
cent of the food taken, while only a few 
small patches of plants were seen on ex- 

grows in water, can readily be identified by its bright pink blossoms. 
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tensive mud flats around several lakes. 
In all probability, ducks in those years 
obtained seeds deposited by growths of 
previous seasons. This small, procum- 
bent plant in 1940 was overgrown by 
pigweeds, millets and smartweeds to 
such an extent that accurate mapping 
of the areas covered by the numerous 
scattered patches was impossible. 

From its relatively high use and ap- 
parently low occurrence, we believe that 
teal grass ranks above duck potato in 

food plant as largeseed or nodding smartweeds because it does not produce so much seed. 

Vol. 22, Art. 5 

i. 

Fig. 10.—Marsh smartweed (Polygonum Muhilenbergii), one of the few smartweeds that " 
It is not so valuable a duck — 
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Fig. 11.—Longleaf pondweed (Potamogeton americanus) ranks eleventh among Illinois River 

valley plants as a source of duck food. 
produces more seed. 

value, but below the nutgrass group. 
Seed production studies (Low & Bell- 
rose ms.) revealed that in 1941 teal 
grass produced about half as much seed 
as Cyperus erythrorhizos and almost as 
much as did duck potato per area unit. 
Duck potato, Sagittaria latifolia, fig. 

9, has an index value, table 3, about two- 
fifths as great as that of giant bur-reed. 
Incidentally, in 1941, bur-reed pro- 
duced about two-fifths more seed per 
unit of area than did duck potato. For 
the most part, the large tubers of duck 
potato, often a foot or more under- 
ground, are not available as duck food. 
However, at times canvasbacks and 
ringnecks have succeeded in obtaining 
numerous tubers, which considerably 
raised the value of duck potato for cer- 
tain areas. 
Marsh smartweed, Po/ygonum Muh- 

lenbergii, fig. 10, has in table 3 an index 
value of 0.84, which places it slightly 
below duck potato. Beds of this spe- 
cies will not produce seed when growing 
out of water; optimum production oc- 
curs in water 12 to 18 inches deep. In 
several areas, beds produced no seed be- 

It ranks above sago pondweed apparently because it 

cause of a lack of water. This species 
would rank somewhat higher if all the 
beds that failed to produce seed were ex- 
cluded from the calculations. 

Longleaf pondweed, Potamogeton 
americanus, fig. 11, ranks below marsh 
smartweed in index value, table 3, de- 
spite the fact it outproduces the latter in 
seed yield by a wide margin. This may 
indicate that, because of the greater 
depth of water at which the plants grow, 
seeds of aquatic plants are less accessi- 
ble to dabbling ducks than are those of 
marsh plants. 
Buttonbush, Cephalanthus occiden- 

talis, seldom grows in the areas that 
were mapped, occurring usually as a 
part of, or within, the shoreline. 
Since it is also a woody species, its 
abundance was not determined for most 
areas. However, in the Crane Lake 
region, its abundance was determined in 
1939 and 1940. When there was a 
dearth of other duck foods in this area, 
1939, the index rating was 0.94; when 
there was an abundance of other foods, 
1940, the index rating dropped to 0.12. 
A study of the food consumption on 
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other areas substantiates the Crane 

Lake observations. Seed production 

of buttonbush is not known to vary 
greatly from year to year; therefore, we 
must conclude that ducks do not relish 
the seeds and that these seeds are suff- 
ciently palatable to be taken extensive- 
ly only when other foods are lacking. 

Spike rushes, Eleocharis spp., include 
mainly the Eleocharis palustris group. 
These short, round-stemmed species, 
growing on moist soil or in shallow water 
may be excellent duck foods in some 
years and poor foods in others, as illus- 
trated by the index values in tables 4, 5 
and 6. Tables 5 and 6 show that, in 
1939 and 1940, spike rushes formed 
about the same per cent of vegetation at 
the lakes studied. Yet in the first year 
the seed of these species consumed by 
ducks was three times as great as in the 

Fig. 12.—Water hemp (Acnida tuberculata) 
better known as pigweed, is generally a large, 
coarse moist-soil plant. It is of lower value as 
a source of duck food than are most other 
species growing on the Illinois River mud flats. 
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second year. We are at a loss to ac-_ 
count for this variance. The 3-year in-— 
dex rating for these species places their 
duck food value slightly below that of 
the longleaf pondweed, table 3. 
Water hemp, 4cnida tuberculata, fig. 

12, a large, coarse herb growing on drier 
soil sites than other moist-soil plants, 
has small seeds, pin-headed in shape, 
that may not always be as available as 
seeds of the other species of this group. — 
Its index value for 1938-40 is 0.34, 
table 3. The data include seeds pro- 
duced prior to 1938, a year in which only 
a very few plants of this species grew in 
the areas studied. The 1940 rating of 
0.30 is probably the best indicator of its 
true value, table 6. Such moist-soil 
plants as smartweeds, millets and rice 
cut-grass are apparently about 10 to 40 
times as good sources of duck food as is 
water hemp. 
Marsh cord grass, Spartina Michaux- 

iana, may be a fair duck food, as shown 
in table 3, with an index value of 0.24. 
This figure places it in a better position 
as a duck food in the Illinois River valley 
than it is customarily accorded else- 
where. 

Sago pondweed, Potamogeton pecti- 
natus, fig. 13, is generally regarded as one > 
of the most excellent duck foods on the 
North American continent. However, , 
it falls far short of this ideal in the IIli- 
nois River valley. Tables 4, 5 and 6) 
show that its 1938 index rating was 0.10, , 
its 1939 rating was 0.06 and its 1940) 
rating was 0.24. Table 3 shows a 3-year 
index value of 0.10. The low status of | 
this highly rated species in the Illinois. 
River region is due to its low seed yield | 
here. Very little foliage and few tubers. 
of this species were found in the 3,200 ° 
gizzards analyzed. 

The apparently low seed yield of sago ) 
pondweed was substantiated by studies. 
made in 1941 by Low & Bellrose (ms.), _ 
which revealed that this plant produced | 
less seed per area unit than 23 other: 
aquatic and moist-soil plants in the Illi- 
nois River valley. 
White waterlily, Castalia tuberosa, 

has an index figure of 0.10 for the 3-year 
period, table 3. However, its value 
may vary from year to year and place 
to place, depending on its own seed yield | 
and on the presence or absence of other 
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Fig. 13.—Sago pondweed (Potamogeton pectinatus) has the reputation of being one of the 
best waterfowl food plants in North America. 
sixteenth among 25 species or groups. 

However, in the Illinois River valley it ranks 
Its low rating in Illinois appears attributable to its low 

seed yield in this area and to the fact that its foliage is seldom found in duck gizzards here. 

food resources. A serious paucity of 
other duck food plants in 1938 may have 
accounted for its unusually high rating 
of 0.26 in that year, table 4; when other 
food resources were greater, 1939, its in- 
dex rating was less than 0.02, table 5. 
At Crane Lake in 1938, white waterlily 
rated 0.19, but it dropped to 0.01 in 
value the following year. This was 
doubtlessly due to the inhibition of 
fruiting caused by low water. The 
above data rank this species as poor 
to fair in food value, somewhat higher 
than the American lotus. 

Pickerelweed, Pontederia cordata, fig. 
14, is not given a numerical value in 
table 3. It was impossible to secure an 
index figure for this plant covering the 
3-year study period because of the in- 
finitesimal amounts of seed consumed 
by ducks. An index value of 0.03, de- 
rived from data obtained in 1939 at 
Crane Lake, places pickerelweed for that 
year and area above river bulrush and 
American lotus. If its low value is 
adequately portrayed by this small 

PY. 

Fig. 14.—Fickerelweed (Pontederia cordata) 
is of doubtful value as a duck food plant in 
spite of the fact that it is one of the top-ranking 
seed producers in the Illinois River region. Its 
blue flowers and heart-shaped leaves distin- 
guish it from duck potato, which has white 
blossoms and arrowhead-shaped leaves. 
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sample, then the low use must be due to 
low palatability rather than lack of 
availability, for this species is one of the 
top-ranking seed producers, as shown by 
a 1941 study (Low & Bellrose ms.). 

River bulrush, Scirpus fluviatilis, a 
coarse, dominant marsh plant, frequent- 
ly forms dense beds of 50 to 700 acres in 
the Illinois River valley. Only rarely in 
this area does it fruit, and then only in 
small patches; seeds are seldom avail- 
able for food. This circumstance ac- 
counts for the fact that although river 
bulrush formed over 26 per cent of the 
vegetation for the 3-year study period, 
its seed accounted for only 0.50 per cent 
of the uncultivated plant parts con- 
sumed by waterfowl; its index value for 
the 3-year period is 0.02, table 3. At 
Lake Chautauqua, in 1938, when river 
bulrush beds produced more than the 
usual amount of seed, the index value of 
this plant for the area was 0.23. 

Since river bulrush covers extensive 
areas that might well be occupied by 
more valuable food producers, it must 
be regarded as one of the most perni- 
cious weeds in many waterfowl habitats 
of the Illinois River valley. 
American lotus, Ne/umbo /utea, fig. 

15, is next to river bulrush in abundance 
in lakes adjacent to the Illinois River. 
Unlike this bulrush, however, lotus pro- 
duces a fair amount of seed. Yet its 
index rating is 0.02, table 3, the same as 
river bulrush. Its slight value as a 
duck food and its dominance over many 
other aquatic plants of greater value 
make this species a weed in the migra- 
tory waterfowl habitats of the Illinois 
River valley. 

Its low value as a duck food plant 
during October and November must be 
attributed to the unpalatability of the 
hard, nutlike seeds. Field observations 
indicate that before the seeds fully 
ripen, in late August and early Septem- 
ber, wood ducks feed extensively on 
them. At that time the pericarp and 
cotyledons of the seed are soft. 
Marsh mallow, Hibiscus militaris, is 

not generally regarded as a waterfowl 
food plant. However, in the 3-year in- 
vestigation period it averaged 0.01 per 
cent of the vegetation of the marshes 
studied, table 3, and a few seeds were 
consumed by ducks. 
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Southern naiad, Najas guadalupen- 
1s, is apparently a poor duck food in the 
Illinois River valley. While it formed 
0.12 per cent of the vegetation on the 
areas studied, table 3, only a smattering 
of seeds was found in the gizzards 
analyzed. Martin & Uhler (1939), in 
commenting on the value of the north- 
ern and southern naiads in the country 
as a whole, term them excellent duck 
foods. 
Wild rice, Zizania aquatica, fig. 16, is 

often regarded as the food supreme for 
waterfowl. This may well be the case 
in regions where its abundance is 
measured in thousands of acres. How- 
ever, despite the fact that it formed beds 
of 3 to 81 acres in several Illinois River 
valley lakes, none of its seeds were found 
in any of the duck stomachs analyzed, 
table 3. A possible explanation for the 
absence of seeds may be that few were 
available, for in August and September 
thousands of red-winged blackbirds 
were observed feeding on the ripening 
seed. Seeds that escape the blackbirds 
may be inaccessible among the vegeta- 
tion debris and muck of the lake bot- 

Fig. 15.—American lotus (Neluméo lutea), or’ 
yorkey nut as it is often called locally, is seldom’ 
utilized by ducks despite its abundance. Its 
low value as a food plant is due probably to the: 
unpalatability of its hard, nutlike seeds. 
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toms; most of the seeds fall a month be- 
fore the greatest numbers of ducks ar- 
rive. McAtee (1939, p. 33) in comment- 
ing on the value of wild rice states: 
“This plant has a great reputation as a 
producer of food for wildfowl—too high 
a rating, perhaps, considering its local 
and seasonal availability.” 
Small pondweed, Potamogeton pusil- 

/us, is another species that is generally 

Fig. 16.—Wild rice (Zizania aquatica) is not 
a valuable duck food plant in the Illinois River 
valley; few of the seeds are available during the 

season of the principal waterfowl flight in the 
fall months. 

considered a good waterfowl food plant. 
Although it amounted to 0.05 per cent 
of the vegetation, table 3, no foliage or 
seeds were found in any of the stomachs 
analyzed. Studies of seed yield in 1941 
(Low & Bellrose ms.) revealed that it was 
one of the lowest producers. We have 
noted that the vegetative parts, after 
fruiting time in late July and early 
August, generally disintegrate. Whether 
disintegration is caused by green algae, 
by the competition of coontail and 
southern naiad, or by some unknown 
factor, we do not know. 
Longleaf ammannia, dmmannia 

coccinea, 1s a moist-soil plant that has 
occurred fairly abundantly at Clear 
Lake. No evidence was obtained that 
this species was ever used as food by 
ducks, table 3. 

Plant parts of a large number of other 
species were consumed in infinitesimal 
amounts; likewise some other species 

BELLROSE & ANDERSON: Duck Foop PLANTS 431 

were found in the field in amounts too 
small to tabulate, table 3. 

Discussion 

That the true value to waterfowl of 
the various aquatic and moist-soil plants 
cannot be determined solely from the 
use made of them by the birds is evident 
after consideration of a few outstanding 
instances. Based solely on use, Walter’s 
millet ranks sixth in value among duck 
food plants of the Illinois River valley, 
slightly below marsh smartweed, table 3. 
When abundance as well as use is con- 
sidered, Walter’s millet is second in 
rank, nearly 13 times as great in value 
as marsh smartweed, which _ places 
ninth in value, table 3. In another in- 
stance, based on use only, coontail ranks 
second, three-fifths as valuable as the 
leading rice cut-grass; however, after 
the abundance figure is considered, 
coontail drops to seventh place, with 
about one-seventh the value of rice cut- 
grass. Giant bur-reed, according to use 
made by ducks, ranks sixteenth in value. 
When the meager occurrence of the bur- 
reed is taken into consideration, it 
jumps to sixth in value. 

Although many extraneous and di- 
verse factors have prevented us from 
obtaining exact values for duck food 
plants, we believe that, by considering 
both the abundance and use of such 
plants, it is possible to ascertain more 
nearly the true value of plant species, as 
food for waterfowl, than by using data 
based solely on the quantity of the 
items taken. 
What determines the duck food value 

of various aquatic plants? Logically, 
availability and palatability are two 
most important factors. We_ believe 
evidence discussed in this paper shows 
that availability, as measured by food 
yield and accessibility, determines the 
value of most plants generally con- 
sidered as sources of duck food. It 
should be noted that, in many species, 
seed yield and value go hand in hand. 
In other species, depth of water evi- 
dently affects availability, through mak- 
ing the food source less, or more, easily 
accessible to ducks, especially dabbling 
ducks. We may tentatively assume that 
seeds of moist-soil plants are more 
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easily accessible than those of emergent 
aquatic species, which, in turn, are more 
easily accessible than floating or sub- 
merged aquatic plants. 

That palatability plays an important 
role in determining the food value of 
several species is also quite evident. 
Both the pickerelweed and buttonbush 
are heavy seed producers, the food is 
fairly accessible, and yet the index value 
is low. American lotus is a medium food 
producer, the seeds are fairly accessible, 
and yet the index value is very low. 
Palatability in these species must be the 
operative factor in determining their 
meager use by ducks. 

Summary 

Employing data based upon the oc- 
currence of the plants, as well as upon 
consumption by ducks of the plant 
parts, the writers have attempted to 
present an accurate appraisal of the 
value of certain plants of the Illinois 
River valley as waterfowl food sources. 

By dividing the per cent of use made 
by ducks by the per cent of abundance 
of the important aquatic and moist-soil 
plants occurring in the valley, it was 
possible to secure an index figure of 
value for each of these species. We be- 
lieve the figures obtained to be far more 
reliable indicators of value as waterfowl 
food sources than are data derived only 
from plant parts taken by the birds. 
Numerous factors, such as seed pro- 

duction and _ accessibility, influence 
sources of supply that vary with the 
habitat and year. Taking cognizance 
of these variables (as discussed under 
each species) makes it seem advisable 
to judge the value of each species on the 
figures for no one year, but to use the 
index value for the year or years that 
seem most typical. This procedure 
places 25 plants or groups in the follow- 
ing descending order of value as food 
for ducks in the Illinois River valley, 
1938, 1939 and 1940. Tables 3, 4, 5 
and 6 give comparative values for spe- 
cies and years. 

ExceLLent Duck Foop Sources 

1. Rice cut-grass, Leersia oryzoides 
(Linnaeus) Swartz 

10. 

3 2 

12. 

13; 

14. 

iD; 

16. 

Ve 

. 
q 
‘ 
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. Walter’s millet, Echinochloa Wal- 
teri (Pursh) Nash 

. Wild and Japanese millets, Echi- 
nochloa crusgalli (Linnaeus) Beau- 
vois and E. frumentacea (Rox- 
burgh) Link, respectively 

. Moist-soil smartweeds 
a. Largeseed smartweed, Po/ygo- 

num pennsylvanicum Linnaeus 
b. Nodding smartweed, Po/ygo- 

num lapathifolium Linnaeus 
c. Swamp smartweed, Polygonum 

hydropiperoides Michaux 
d. Miscellaneous, Polygonum spp. 

. Nutgrasses 
a. Chufa, Cyperus esculentus Lin- 

naeus 
b. Red-rooted cyperus, Cyperus 

erythrorhizos Muhlenberg 
c. Straw-colored cyperus, Cyperus 

strigosus Linnaeus 

Goop Duck Foop Sources 

. Giant bur-reed, Sparganium eury- 
carpum Engelmann 

. Coontail, Ceratophyllum demersum 
Linnaeus 

. Teal grass, Eragrostis hypnoides 
(Lamarck) Britton, Sterns & 
Poggenberg 

. Duck potato, Sagittaria latifolia 
Willdenow 

Marsh smartweed, Polygonum 
Muhlenbergii (Meisner) Watson 
Longleaf pondweed, Potamogeton 
americanus Chamisso & Schlech- 
tendal 

Fair Duck Foop Sources 

Buttonbush, Cephalanthus occi- 
dentalis Linnaeus 

Spike rushes, principally E/eo- 
charis palustris (Linnaeus) Roemer: 
& Schultes : 
Water hemp, Acnida tuberculata 
Mogquin-Tandon 

Marsh cord grass, Spartina Mich- 
auxiana Hitchcock 
Sago pondweed, Potamogeton pec- 
tinatus Linnaeus i 

White waterlily, Castalia tube- 
rosa (Paine) Greene 
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Poor Duck Foop Sources 

18. River bulrush, Scirpus fluviatilis 
(Torrey) Gray 

19. American lotus, Ne/umbo lutea 
(Willdenow) Persoon 

20. Pickerelweed, Pontederia cordata 
Linnaeus 

21. Marsh mallow, Hibiscus militaris 
Cavanilles 

22. Southern naiad, Najas guadalu- 
pensis (Sprengel) Morong 
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23. Wild rice, Zizania aquatica Lin- 
naeus 

24. Small pondweed, Potamogeton pu- 
Sillus Linnaeus 

25. Long-leaved ammannia, 4mman- 
nia coccinea Rottboell 

It should be noted that the five lead- 
ing plants, or groups, are moist-soil 
species. The moist-soil plants as a group 
are better seed-yielders than the truly 
aquatic plants and their seeds are more 
readily available to most ducks. 
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PARE EA GE 

HE two studies presented here, Survey 

of the Illinois Fur Resource and Illi- 

nois Furbearer Distribution and Income, 

represent sincere attempts to obtain by dif- 

ferent methods a reasonably reliable measure 
of the valuable fur resource of Illinois. 

Each study has certain inherent strengths 
and weaknesses. The oral survey, basis for 

the Brown & Yeager report, was intensive 
in its technique. The analysis of fur-takers’ 

reports, basis for the Mohr report, was 

extensive. The Brown & Yeager data rep- 
resent but 1.7 per cent of the area of the 

state, but within the strips actually surveyed 
were included all trappers, licensed and un- 

licensed, those who reported catches and 

those who did not. The Mohr figures repre- 
sent every county in the state but they are 

selective in that, of necessity, they take into 
account only those trappers who reported 

their catches; that is, 10 to 23 per cent of 

the total number of licensed trappers. The 

Brown & Yeager data are based on oral 

answers given 15 days to over 14 months 
after the end of the trapping season covered 

by the questionnaire; no penalty for false 

answers was provided. The Mohr data are 

based on written answers given not later 

than the fifth day of the month next succeed- 
ing the month for which each report was 

made; persons making false answers could 
be prosecuted under the law. The Brown 

& Yeager report covers two trapping sea- 

sons; the Mohr report covers eight. 

As must be expected in reports based on 

sampling, particularly sampling in which the 

human element plays an important part, 
calculated figures in these two reports do 
not coincide. However, the figures do not 
vary abnormally and, in nearly every in- 
stance of identical subject matter, a close 

correlation or parallel relationship exists 

between the two sets of figures. 
The closeness of the corresponding figures 

and the degree of correlation between the 

two sets of figures indicate that, despite the 

errors that may have resulted from small 
or faulty sampling and despite possible 

errors resulting from inexact memory of 

persons questioned, the two reports give for 

the Illinois fur resource a picture so nearly 
accurate that it can serve as a useful guide 

in many matters pertaining to the fur-bear- 
ing animals of the state. 

The two reports agree in placing the value 

of the annual fur take of Illinois at over 
$1,000,000, and they agree on the relative 

values of the various fur-bearing animals. 
The species that can profitably be fostered 

and those that cannot is clearly indicated 
by a study of the two reports. 

The fur income of the state is still de- 
rived, as in pioneer years, from cropping a 

natural resource as it occurs in the wild, 

with very little conscious management by 

man. Much of the fur harvest is carried on 
by low income groups at a time of year in 

which other sources of income are scarce. 
Both of these facts should be considered 
in relation to the conservation or expansion 

of the Illinois fur industry and to the fram- 
ing of laws regulating it. 

The present reports are an outgrowth of 

earlier and less comprehensive studies by the 

Natural History Survey and its predeces- 
sors, some published (Wood 1910, Forbes 

1912) and some not (Driver 1930, Ras- 

mussen 1931). The fine cooperation of the 

State Department of Conservation, Spring- 

field, Ill., has made possible the present more 

conclusive reports; for the Brown & Yeager 

study, this department made available spe- 

cial research investigation funds adminis- 
tered in cooperation with the U.S. Fish and 

Wildlife Service under terms of the Federal 
Aid in Wildlife Restoration Act, commonly 
known as the Pittman-Robertson Act, and 

for the Mohr report it provided essential 

records and information. The Natural His- 
tory Survey is most appreciative of this 

assistance. 

Mr. James S. Ayars, Technical Editor of 
the Survey, has contributed much to the 

accurate presentation and unification of the 

data of the two separate manuscripts in- 

volved and their adaptation to the general 
Survey format. His services in this connec- 
tion are appreciated by all concerned. 

T. H. Frison, Chief 
Illinois Natural History Survey 



List of Illinois Mammals Discussed in Articles 6 and 7 

ComMon NAME SCIENTIFIC NAME 

Bagger iirc ce aeetn oe cca bina ReE a eet Taxidea taxus (Schreber) 

BPA GOES fara sic Sidi hoc eigen e sca ee ee eran Castor canadensis Kuhl 

*lgck: DEATH. oes s dca he eh Rho cates moa Euarctos americanus (Pallas) 

Babeat; ‘wildcat, bay lynx): 022s eo ae os Lynx rufus (Schreber) 

Coyote, brush wolf, prairie wolf................ Canis latrans Say 

Deer Wldideees. teen koe es oi ee ieee Canis familiaris Linnaeus 

WRCMEENIC “CAE: oie se IE Ee St as ek Sa Felis domesticus Linnaeus 

PMI R god Looe haven Gh Wile «eden ak Dee aaa ente Martes pennanti (Erxleben) 

PSeAVCIURS C. cakich Pree mace ee het eee Urocyon cinereoargenteus (Schreber) 

Beeashweasels oh. trie ete el ae ee ea ae Mustela rixosa (Bangs) 

one-tailed weasel oo cons vs eee cee amen Mustela frenata (Lichtenstein) 

MiVik;, ASNAGAY IVR Gs os x oh gbetaia +2 aie cles ane ees Lynx canadensis Kerr 

BRAGUIG Soaks ee bk ees ics waendere aie eee Martes americana (Turton) 

Rs is Revie ind Sdn Oe eT Da nel eae Mustela vison Schreber 

WINS Etat. oo. vein Se hd he eo A oa ee ole Ondatra zibethica (Linnaeus) 

Nomar tat-chouse. eat... .:..). dcarutm phiteet we Rattus norvegicus (Erxleben) 

Cipassum,) possum. (tah eee oot eet were, eee Didelphis virginiana Kerr 

CJEGRE Leh tak ve ee pao CERIN re ene De Lutra canadensis (Schreber) 

*Puma, panther, mountain lion.................. Felis concolor True 

FACCODD: “COON rss ones tae edicin, a in eek ea a eet ena Procyon lotor (Linnaeus) 

Wee FOR oe Ore ha eee Ne arte ee Vulpes fulva (Desmarest) 

RAG an 0 fu cd aca SRN owe ted atemint tame eal alata . Mephitis mephitis (Schreber) 

T{Spotted ska! Civek sik jade oes Wages eo Spilogale putorius (Linnaeus) 

*Not now present in Illinois. 
7Past occurrence in Illinois doubtful. 
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in three Illinois 
habitats: Turner Lake, Chain-o’- 

Lakes State Park, Lake County, 
Glacial Lakes Region (top); Lake 
Chautauqua, Chautauqua National 
Wildlife Refuge, Mason County, 
Central Sand Prairie Region (mid- 
dle) ; Waltersburg, Pope County, 
Shawnee National Forest, River 
Bluffs and Bottoms Region (bot- 
tom). Used principally for con- 
struction were hardstem bulrush 
in the Lake County lodge, marsh 
smartweed in the Mason County 
lodge and cattail in the Pope 
County lodge. In all three cases, 
building material was taken from 
the immediately surrounding area. 
The muskrat, most important IIli- 

nois fur animal, shows considerable 
adaptability to environment. 

Muskrat houses 



Survey of the Illinors 

Fur Resource’ 

HE fur trade played an important 
part during the era of exploration 
and settlement in Illinois. Kaskas- 

kia, the site of which is near Chester, III., 
and Cahokia, now a part of the St. Louis, 
Mo., metropolitan area, were important 
posts during the Revolutionary War pe- 
riod, when considerable quantities of I]li- 
nois fur were transported down the Mis- 
sissippi River to New Orleans. Because 
of its strategic central location and prox- 
imity to the more important water routes, 
Fort Dearborn, located where part of 
Chicago now stands, early in the nine- 
teenth century became a leading fur center 
of the vast Great Lakes—Mississippi valley 
region. The Illinois River became and 
long remained the principal avenue of the 
fur trade in the state, and most of the 
trafic was consigned to Chicago, Detroit 
and other Great Lakes centers. By the 
close of the Civil War, St. Louis dom- 
inated the fur trade in the Central States, 
and from that time until the present this 
city has received a large portion of Illinois 
furs. Many Illinois cities, including Pe- 
oria, La Salle, Kankakee, Danville and 
Cairo, had their beginnings as local posts 
in the fur trade. 

The state’s remarkably fertile soil and 
diversity in its prairie and forest types 
made for quality and variety in Illinois 
furs. Although the pelts of only a few 
fur species were important in the early 
trade, the Illinois fur animal fauna ranged 
from the lowly southern opossum to the 
valuable wilderness-inhabiting marten and 
fisher. The beaver, so important as to 
serve as a basis of exchange during the era 
of exploration in North America, did not 
occur in the same great abundance in the 
prairie state of Illinois as in the heavily 
forested regions farther north. 

*Illinois Federal Aid Publication No. 3. 
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As settlement progressed in Illinois, 
most of the species intolerant of the 
changes effected by increasing human ac- 
tivities either retreated northward into 
the forests or were otherwise extirpated 
from the state; a few persisted in such 
small numbers that they are now of no 
commercial consideration. The long list 
of intolerant species includes the marten, 
fisher, timber wolf, panther, black bear, 
lynx, otter, beaver and bobcat. Of these, 
the marten and fisher were the first to go; 
the beaver has been reintroduced; and the 
otter and the bobcat may still occur in 
extremely limited numbers. 
Common or farmland furbearers, such 

as muskrat, mink, raccoon, skunk, foxes, 
weasel and opossum, still persist through- 
out all or most of the state, though some 
in greatly reduced populations. The badg- 
er now has a very restricted range in I[Ili- 
nois, and the coyote, said to have been 
common during the buffalo or bison era, 
was later nearly exterminated, but is now 
reappearing in greater numbers. It is 
from the farmland species that the annual 
fur harvest has continued without inter- 
ruption through the full duration of Illi- 
nois history. Despite all decimating fac- 
tors, necessary and otherwise, affecting fur 
animals and their habitats, and despite 
the almost total lack of management, the 
Illinois fur resource returns an annual in- 
come of over $1,000,000 to the people of 
the state. 

Officials charged with the administra- 
tion of Illinois wildlife have come to ap- 
preciate the actual and potential values of 
the state’s wild fur animals. Through 
this interest, they proposed the project 
on which this report is based. Formally 
designated as Project 1-R, “Illinois Fur 
Animal Resources Survey,” this project 
was the first Illinois unit of the Federal 
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Aid in Wildlife Restoration Act program, 
and was approved by the Bureau of Bio- 
logical Survey of the U. S. Department 
of Agriculture in May, 1939. The in- 
vestigation was initiated on June 1, 1939, 
and completed on June 30, 1940. 

PROJECT ADMINISTRATION 

Supervision of Project 1-R, which was 
of the survey type of research, was assigned 
to the Illinois Natural History Survey 
by the Illinois State Department of Con- 
servation. Dr. T. H. Frison, Chief, rep- 
resenting the Natural History Survey, and 
Mr. Anton J. Tomasek, representing the 
Department of Conservation, directed the 
project from the fiscal and administrative 
standpoints. Dr. Carl O. Mohr and the 
junior author, both of the Natural History 
Survey, jointly supervised the field work; 
and all project papers, reports and tech- 
nical details were handled directly or 
under the immediate supervison of the 
latter. 

The senior author was selected as leader 
of the project and served in this capacity 
until its termination. He was responsible 
for the field survey, a summarization of 
data and a preliminary draft of the main 
body of the paper. 
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The Fish and Wildlife Service of the 
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Day and Mr. M. O. Steen. 

Several members of the Illinois Natural 
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with sampling and_ statistical problems 
after having directed two previous studies, 
some data from which are included in the 
Mohr* report. Dr. Ralph E. Yeatter, 
Mr. Arthur $. Hawkins and Mr. Frank 
C. Bellrose, Jr., aided in various ways. 

Illinois State Department of Conserva- 
tion game inspectors gave the project 

*Throughout this paper, the term Mohr report refers to 
“Tilinois Furbearer Distribution and Income,” by Carl O. 
Mohr, published with this paper as Article 7. 
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leader assistance which unquestionably in- 
creased the reliability of field data taken. 
The following were especially helpful: 
Sam Parr, Willis Spencer, Fred Ireland, 
William Pippin, Charles Dewis, Gene 
Fullenwider and Robert Graham. 

Dr. R. S. Smith of the University of 
Illinois College of Agriculture and Agri- 
cultural Experiment Station was of great 
assistance in making the division of the 
state into fur survey regions. Mr. Doug- 
las E. Wade, now of Dartmouth College, 
offered suggestions on field technique. 

Dr. Herbert H. Ross, Dr. George W. 
Bennett, Dr. Carl O. Mohr, Mr. Robert 
E. Hesselschwerdt and Mr. James S. 
Ayars, members of the Illinois Natural 
History Survey Staff, took most of the 
habitat photographs. Dr. Charles F. 
Hottes, Professor of Plant Physiology, 
Emeritus, University of Illinois, kindly 
permitted use of the photograph represent- 
ed by fig. 22. 

Several leading fur companies and many 
Illinois fur buyers supplied valuable infor- 
mation. The writers wish particularly to 
thank the F. C. Taylor Fur Company, 
Hill Bros. Fur Company and the Abra- 
ham Fur Company of St. Louis, Mo., and 
Sears, Roebuck and Company of Chicago, 
all of which receive a considerable volume 
of Illinois raw furs. Mr. V. E. Hazel 
of Sears, Roebuck and Company was espe- 
cially cooperative. 

Finally, the writers’ thanks are due to 
a great many individual hunters, trappers 
and others whose interest and cooperation 
have contributed to the completeness of 
this report. 

REVIEW OF LITERATURE 

There is relatively little published in- 
formation on Illinois fur species. Kenni- 
cott (1857, 1858, 1859), in accounts of 
most fur animals of the state, including 
fisher and marten, gave early reports on 
the economics of these animals. He recog- 
nized the fur value and the rodent-destroy- 
ing proclivities of fur animals, but for the 
most part his discussion is concerned with 
habits and predatory relationships. Cory 
(1912) supplied detailed accounts of the 
habits and known occurrence of Illinois 
mammals, but only a most general account 
of their economic importance. Forbes 
(1912) recognized that the fur resource 
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was significant and cited for 1910 valua- 
tions of $6,000 and $14,000 for minks 
and muskrats, respectively. he writers 
believe these figures are too low, even 
for the year involved. 

In addition to the list by Cory, several 
other state and local lists of Illinois mam- 
mals have appeared. The best known are 
by Kennicott (1855), Thomas (1861), 
Hahn (1907), Wood (1910), Sanborn 
(1925), Gregory (1936), Necker & Hat- 
field (1941) and Mohr (1941). All ex- 
cept Hahn, Necker & Hatfield and Mohr 
describe the habits of Illinois fur animals 
in more or less detail. Kennicott, Sanborn 
and Gregory deal only with the Chicago 
area. Wood’s studies are limited to Cham- 
paign County, but his interesting chapter 
on mammal succession is applicable prob- 
ably to a much wider region. Necker & 
Hatfield and Mohr present the most re- 
cent information on the distribution of 
mammals throughout Illinois. 

The economics of Illinois fur animals 
were not studied in the light of present 
conditions until Driver (1930) and Ras- 
mussen (1931) compiled material on the 
yield and value of the fur resource for 
the Illinois Natural History Survey; some 
figures derived by these investigators were 
published in the Blue Book of the State 
of Illinois (Frison 1931, 1933). During 
the past few years, Mohr (1937, 1939) 
published information gathered from his 
study of Illinois trappers’ reports. “The 
Section of Fur Resources of the U. S. De- 
partment of Agriculture Bureau of Biolog- 
ical Survey (1939) and the U. S. Depart- 
ment of the Interior Fish and Wildlife 
Service (1940) published estimates of the 
total Illinois catch for several seasons 
which showed a range between 238,311 
animals in the 1934-35 season to 996,998 
animals in the 1938-39 season. “The ma- 
terial on which these figures are based 
was gathered from several sources, includ- 
ing the Illinois State Department of Con- 
servation and the Illinois Natural History 
Survey. The present study indicates that 
many of these figures are low. 

PROJECT OBJECTIVES 

Fur animals in Illinois, as in perhaps 
every other state, are of importance from 
viewpoints other than income. In one 
form or another there is nearly always 
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the problem of predator control, which is 
brought up most frequently by farmers 
and sportsmen decrying real and alleged 
inroads of foxes, skunks and other car- 
nivores on poultry and game birds. In 
Illinois, control is vigorously opposed by 
fox-hunting groups and to a lesser extent 
by central and southern orchardists, who 
appreciate the rodent- and insect-destroy- 
ing habits of these animals. Sincere con- 
servationists of certain convictions also 
oppose control. Illinois has little or no 
beaver damage, and no appreciable prob- 
lem due to stock-killing coyotes. Wild 
dogs, sometimes reported as “wolves,” are 
many times more destructive to domestic 
Illinois livestock than are coyotes. During 
recent years, members of coon-hunting* 
clubs, especially in the northern half of 
the state, have desired more sport and in 
some cases have supported movements de- 
signed to eliminate the raccoon from the 
trappers’ list. 

Perhaps the chief need for an impartial, 
fact-finding study lay in the necessity for 
providing reliable information on which 
to base theoretically sound, but still prac- 
tical, fur laws. This need is particularly 
acute in Illinois due to the great north- 
south length of the state and the conse- 
quent appreciable variations in the dates 
of fur priming. Because of these varia- 
tions, the state has wisely been divided 
into three zones, namely, northern, central 
and southern, fig. 1. 

In the past, various regulations have 
marked the Illinois trapping season. The 
chief variations involve either staggered 
opening and closing dates for the three 
zones, staggered opening and closing dates 
for two or more important fur species, or 
both. The practice generally followed, 
that of staggering opening and closing 
dates for zones, is basically sound, the 
chief objection to it being the increased 
opportunity for some trappers to work 
southward through the three zones, taking 
a disproportionate share of the fur crop. 
The second variation—staggered opening 
and closing dates for species—induces a 
situation with which trappers, even those 
who most desire to be law abiding, cannot 
cope. In laws of this type, the muskrat 
season, because of the well-known delayed 

*In this paper and the Mohr report, the words, coon 
and possum are sometimes used for raccoon and opossum, 
respectively. Both popular and literary usage seems to 
sanction the abbreviated forms of these words. 
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priming phenomenon characteristic of the 
species, is often postponed 15 to 30 days 
after the opening of the season on other 
animals. It likewise often extends the same 
length of time beyond the close of the sea- 
son on other animals. In theory, the plan 
is good, and such a season will result in 
the taking of a larger percentage of more 
nearly prime muskrat furs. The imprac- 
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Fig. 1—Map of Illinois showing the three 
zones applicable to the game and fish codes of 
the state. 

tical application comes from the impossi- 
bility of keeping muskrats out of mink 
sets during the first part of the season and 
minks out of muskrat sets during the last 
part of the season. Many minks and 
muskrats are drowned after being caught, 
and drowning is one of the best of all 
trapping techniques since it largely elim- 
inates the escape of captured animals and 
is desirable from the humane standpoint. 
When animals are unavoidably taken illeg- 
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ally during staggered seasons, trappers are 
faced with the unfortunate alternatives 
of destroying or pelting valuable furs. 
Even if such animals are not drowned, and 
later escape or are released, they may die 
of injuries or, in the event of recovery, 
be in a condition too poor to breed. 

Prior to the initiation of project 1-R, 
it was known that certain fur species in 
Illinois, especially raccoons, were reaching 
low population levels in many localities. 
In view of this situation, there was agita- 
tion for a completely closed season, a re- 
duced season, bag limits, elimination of all 
raccoon trapping and various other meas- 
ures, received mainly from sincere and 
well-meaning groups or individuals. In 
the absence of reliable and scientific infor- 
mation, it was impossible to act with full 
intelligence on these suggestions or to set 
fur trapping and hunting seasons fair both 
to the resource and to the appreciable 
number of people partly supported by it. 

The general objectives of the survey, 
restated from the Preliminary Project 
Statement for 1-R, included information 
on the following points as they pertained 
to Illinois: 

1. Annual yield of pelts by species. 
2. Annual income of fur-takers from 

the fur resource. 
3. Methods of trapping, hunting and 

marketing furs. 
4. Percentage of furs taken by trappers 

and hunters, respectively. 
5. Number of unlicensed fur-takers. 
6. Fur animal cycles. 
Information derived was to serve as a 

basis for recommending sound fur animal 
laws and offering suggestions for practical 
fur animal management. 

SURVEY PROCEDURE 

In the attainment of the fur survey’s 
objectives, limitations of time and person- 
nel necessarily affected procedure. Only 
one full-time man for a 13-month period 
was available for the work. Since it was 
desired to include the entire state in the 
survey, full coverage, even of sample coun- 
ties, was precluded. It became necessary, 
therefore, to devise a sampling procedure 
that permitted rapid coverage, yet one 
yielding reliable data of a quantitative 
nature. This involved two general steps: 
the division of the state into fur survey 
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regions, and the separate sampling of each 
regional area. 

Fur Survey Regions 

A number of factors, rather than soil 
alone, were used as criteria in dividing 
Illinois into regions suitable to the pur- 
poses of this survey. ‘These criteria, in 
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lift, fig. 3. The northwestern corner is 
also unglaciated and is somewhat broken 
and rolling. The erosional effects of the 
Mississippi River on the west, the Ohio 
and Wabash rivers on the south and east, 
and the Illinois River, extending south- 
westerly from Chicago nearly to St. Louis, 
lower the prairie status of the state and 
make for an appreciable area of river bot- 

Table 1—Fur survey regions and data on field samples used in IIlinois fur animal survey, 

1938-39 and 1939-40. 

AREA OF aa Ee AREA OF Per Centr Per Centr OUNTY 
Fur Survey REGION, County S SAMPLE, OF OF AMPLED, 
REGION SQUARE SAMPLED S SQUARE County REGION SQUARE 

MILEs Nines MILes SAMPLED SAMPLED ILES 

Northwest Hills. 821} Jo Daviess 623 79.50 12-76 9.68 
Western Prairie. 3,244) Hancock 765 109.75 14.33 3.38 
River Bluffs and Calhoun 282 64.00 2210) 

peers ee. 18951) Union wat 685 ou 154.00 Bk 22.48 1.37 
Northwestern 

Sand Prairie. . 4,526| Lee 724 108.00 14.92 2.39 
Glacial Lakes... 1,638] Lake 483 91.75 18.99 5.60 

Black Prairie... 16,462} Champaign 988 111.00 ie23 0.67 
Central Sand 

Rraitiese eae. 5,697) Mason 554 101.00 18.23 Le HE 
Gray Prairie... . 13,026) Franklin 445) ee 26.29 

fesper 508 ‘ 953 90.00 207.00 17.72 Pil WP 1.59 

Dlinoise se oe ots: 56,665 10 By HIS Q6IAOO IR Gaeta ace 1.70 

their order of importance, were as _ fol- 
lows: (1) soil, (2) forest cover, (3) 
drainage, (+) topography, (5) fur ani- 
mal distribution, (6) agricultural use and 
(7) latitude. 
On the basis of the above criteria, the 

state was divided into the eight regions 
listed in table 1 and shown in fig. 2. For 
purposes of accurate area calculation, the 
dividing lines between all regions were 
run north-south or east-west, and there- 
fore only approximate the true boundaries. 
The area of each region is given in table 1. 
Various soil, drainage, topographic and 
cover maps were studied as an aid in defin- 
ing the boundaries of areas over which 
uniform fur yields might be expected, figs. 
3 and 4. 

Although recognized as a prairie state, 
Illinois is more or less diversified in soil, 
climate, topography and agriculture. The 
southern one-third is relatively rough and 
hilly, climaxed geologically by the eastern 
extension of the unglaciated Ozarkian up- 

toms and bluffs. Three definite sand areas 
and several larger sandy-soil regions fur- 
ther diversify the soil types of the state. 

Illinois has a total area of 56,665 square 
miles, of which 622 are inland waters. 
The state ranks twenty-third in area and 
third in population. Seventy-five per cent 
of its boundary is water. Its length from 
north to south is 385 miles; its greatest 
east-west width is about 215 miles. For 
effect of latitude see “Project Objectives.” 

Physiographical features of Illinois were 
determined largely during the glacial 
epoch. The moraines throughout the 
northern half, the numerous kettle lakes 
in the Chicago region, the till and loess 
deposits, and the prairies are directly re- 
lated to glacial advances and retreats. A 
brief description of the eight fur survey 
regions follows. 
Northwest Hills——This, one of the 

state’s two unglaciated areas, is locally 
termed the “Little Switzerland of Illi- 
nois.” It is very small, the fur survey 
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region for this area measuring only $21 boundary along the Mississippi River is of 

square miles, fig. 2. The terrain is rolling rugged limestone bluffs. The thick lime- 

to broken, figs. 5 and 25. The western stone formation here has impeded the de- 
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one that is not continuous. 
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velopment of extensive bottomlands. Scat- 
tered throughout are wooded limestone 
outcrops, frequently surrounded by blue- 
grass slopes. Although overgrazing is 
common, pasture management is fair in 
many instances. Cultivation is limited. 
Comparatively well vegetated soils release 
their waters slowly, giving rise to numer- 
ous small, clear streams. Deforestation 
has progressed somewhat less rapidly here 
than in most other places in Illinois, mak- 
ing for relatively good wildlife cover over 
much of the region. 

Western Prairie—This is a fertile, 
rather low prairie area of 3,244 square 
miles, fig. 2. The western border is the 
Mississippi River, along which there is 
local development of bluffs and bottom- 
land. Here, the prairie seemingly flows 
into the river at many points. Streams are 
small, and enough of them are intermit- 
tent to impair the quality of otherwise 
good muskrat and mink habitats. Woody 
cover is generally lacking. 

River Bluffs and Bottoms.—As a 
fur animal habitat this survey region, the 
only one not continuous, is perhaps the 
most interesting in the state, fig. 2. It 
contains 11,251 square miles, being ex- 
ceeded in size only by the black prairie 
and gray prairie areas. This region, figs. 
6, 18, 22, 24, 26, 27, 28, 29 and 30, deter- 
mined largely on the bases of drainage and 
topography, contains three main subtypes 
characterized, respectively, by (1) three 
large rivers, all fluctuating in nature; (2) 
broken slopes or bluffs, which may be 
forested or partly cleared, and often pas- 
tured, leading down to bottomland; and 
(3) bottomland, timbered or cleared, often 
pastured and, in addition, often leveed. 
In all cases the bluffs are of limestone in 
varying stages of exposure and weather- 
ing. The region extends nearly the full 
north-south length of the state along the 
Mississippi River and through a number 
of counties along the southern half of the 
Illinois River. The heaviest population of 
raccoons, opossums and gray foxes in the 
state occurs in this region, as would be 
expected in a forested area. This large 
region, as a whole, shows a comparatively 
low muskrat yield, although some of the 
better muskrat marshes in the state occur 
along the middle Illinois River. Deforest- 
ation, leveeing, turbid and polluted water, 
and severely fluctuating water levels tend 
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to impair the quality of the river bluffs 
and bottoms for fur animal occupancy. 
Northwestern Sand Prairie—This 

region is a rolling sand prairie, rather 
well interspersed with marsh, fig. 2. The 

Fig. 3.—Relief map of Illinois showing main 
physical features of the state. (Print courtesy 

of the Illinois State Geological Survey.) 

area is 4,526 square miles. Numerous 
small rivers, creeks and drainage ditches, 
many of which run the year around, add 
to the quality of the aquatic habitat. Lack 
of uniformity in physical features charac- 
terizes the region; areas of fertile black 
soil, limestone outcrops, marsh and sand 
ridges are the most common formations. 
The irregularity is due to deposits left 
by different periods of glaciation, and to 
sheet wash from melting ice masses. Siz- 
able woodlands, chiefly of scrubby oak, 
supply some cover for raccoons. ‘The Rock 
River, the largest stream within the north- 
western part of the state, flows through 
the region. The valley of this river and 
that of the Green River are the main 
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Fig. 5—Northwest Hills habitat type. 
and absence of intensive agriculture make this region well adapted to skunks, gray foxes and 
badgers. A scene from Jo Daviess County is pictured here. 

agricultural areas and in them are located 
most of the drainage ditches of the region. 

Glacial Lakes.—In size, this is the 
second smallest of the eight survey regions, 
fig. 2. It contains only 1,638 square miles. 
Small glacial or kettle lakes are scattered 
rather uniformly over the entire area. 
Extensive cattail and bulrush marshes ad- 
join many of these lakes, forming excellent 
muskrat habitat, figs. 7 and 21. Varying 
amounts of emergent and floating vegeta- 
tion in the lakes supplement the food sup- 
ply. Water levels approach stability. The 
winters are usually severe. ‘The topog- 
raphy is nearly level to rolling, and the 
soil is a heavy sandy loam. Woodland 

Forested hills, rolling terrain, permanent streams 

found in the region is mainly on estates; 
farmer-owned woodland is largely pas- 
tured. 

Black Prairie.—The well-known Lli- 
nois black prairie is the most extensive 
general soil type in the state, fig. 2. The 
fur survey region set up for this soil type 
is 16,462 square miles in area. Streams, 
valleys and occasional moraines are the 
only deviations from its slightly rolling 
contour. Drainage ditches, fig. 8, and tile 
lines occur throughout the region, and 
most of the water from them enters the 
Illinois River system. 

The ditches and some of the streams 
afford fair to good muskrat and mink 

Fig. 6—River Bluffs and Bottoms habitat type. Forest-inhabiting species such as raccoons, 

opossums and gray foxes occur in greater density here than in any other region in Illinois. The 

combination of aquatic and forest areas makes this region ideal raccoon range. Shown here is 

one of several connecting channels between the Illinois and Mississippi rivers, near Grafton. 
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Fig. 7—The Glacial Lakes Region, which is characterized by abundant vegetation and 
extensive areas of shallow water, furnishes excellent muskrat range. Muskrat houses are built 

in shallower water than that shown in the photograph. 

habitats. The original marsh has virtually 
disappeared, and most of the bottomland 
timber has been cut or so depleted of den 
trees as to afford little raccoon cover. 
Stripmines are fairly common on the black 
prairie. Muskrats and minks are the chief 
species benefited by the new biological 
habitat created by the stripping process in 
mining coal. 

Central Sand Prairie.—With the ex- 
ception that it has more upland sand de- 
posits, fig. 9, this region, fig. 2, is very 
similar to the Northwestern Sand Prairie. 
It contains numerous hardwood timber 
stands on the sand knolls, which afford 

some cover for forest fur animals. The 
whole region is somewhat more rolling 
and is cut by more small stream valleys 
than the Northwestern Sand Prairie. The 
lower Sangamon River valley merges into 
the Illinois River bottoms characterized 
at this point by sizable areas of low, well- 
timbered land. The area is 5,697 square 
miles. Mixed farming, grazing and cattle 
feeding constitute its main agricultural 
activities. 

Gray Prairie.—This southern Illinois 
type constitutes the second largest fur sur- 
vey region, 13,026 square miles in area, 
fig. 2. The gray color of the soil, chiefly 

Fig. 8.—Black Prairie habitat type. Thousands of miles of ditches and ditchlike streams 
bordered by corn fields make for high muskrat yields in the Black Prairie Region. 
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Fig. 9.—Sand Prairie habitat type, typical of several small regions in northern Illinois. 
Relatively unproductive soil and a general scarcity of marshes and streams account for the low 
fur yield for most species in the Central Sand Prairie Region. 

loams and clays, suggests the name. Many 
of the larger and most of the smaller 
streams are intermittent. Rapid runoff, 
due to extensive clearing, a rolling topog- 
raphy and tight gumbo subsoils, is largely 
responsible for this condition. The larg- 

est river in the region, the Embarrass, was 
reduced to water holes during the fall of 
1940. Much of the land is too poor for 
profitable farming, and a percentage un- 
usual in Illinois has reverted to unculti- 
vated fields and brushland, fig. 10. As 

Fig. 10.—Gray Prairie habitat type. Characterized by good upland cover but a poor water 

supply, this type is comparatively low in fur production. Extensive woodland and non-intensive 

agriculture here favor most fur animals, but only a few permanent streams offer satisfactory 

range to such species as raccoons, minks and muskrats. 
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a result, the region affords considerable 
upland game cover, but the limited and 
undependable water supply greatly impairs 
the aquatic habitat. During recent years 
the Gray Prairie region has been exploited 
for coal, and at present it is being appre- 
ciably disturbed by an oil boom. Mine 
and oil residues are polluting some of the 
streams. Woodlots and larger timbered 
areas are scattered throughout the region. 

Sampling Methods 

For each of the fur survey regions one 
or two typical counties were selected as 
samples. In all, 10 sample counties were 
surveyed, fig. 11. The River Bluffs and 
Bottoms and the Gray Prairie regions 
were represented by two counties each. 
Across each county from three to nine 
strips, each 1 mile wide, were laid out in 

\ Peal 

Fig. 11—Map showing the counties sampled 
in the Illinois fur resource survey. Shown also 
are the main rivers and watersheds and di- 
vides (broken lines). 
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an east-west direction, and every house- 
hold in this area was canvassed in gather- 
ing the sample data, fig. 12. From 11.23 
to 22.48 per cent of the counties made 

A~— FUR SURVEY REGION 

B— COUNTY SAMPLED 

C — SAMPLE STRIPS, 

EACH | MI. WIDE 

Fig. 12—Map showing the relation of three 
sample strips and county to fur survey region. 
The position of Lee County is outlined. 

up these samples, representing from 0.67 
to 9.68 per cent of the total area of the 
regions and 1.70 per cent of the total area 
of the state. These data are given in detail 
in table 1. 

The east-west direction of the strips 
tended to strike the streams at right angles, 
thus eliminating the error that would have 
resulted from following a stream or valley, 
comparatively productive of furs, for a 
long distance. In every case the strips 
extended the full east-west dimension of 
the county and insofar as physically possi- 
ble were straight. County road maps were 
used to good advantage in establishing the 
strips and in locating residences or in re- 
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cording certain pertinent data. The num- 
ber of strips per county was governed by 
its north-south dimension and the number 
of crossings required to give at least a 10 
per cent sample. Except in Jo Daviess and 
Hancock counties, in which data for both 
years were obtained simultaneously in the 
spring of 1940, each strip was covered 
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twice, once for the 1938-39 and once for 
the 1939-40 season. 

As stated, every household covered by 
the strips was contacted, and with very 
few exceptions every resident admitting 
the taking of furs, or suspected of taking 
furs, was interviewed, and a record of his 
catch taken for both years of the survey. 

ILLINOIS FUR ANIMAL RESOURCE SURVEY 

FA-Illinois, Project 3-D 

Individual Report 

Season of 

Name 
Main occupation 
Farm or landowner enan 
Type of area hunted or Pacses 
Approximate length of trapline 
License; Fur__ Hunting 
form___Trapper ‘er monthly form 
Furs sold out of state 
Object in taking fur: Wontine 

Age 

rapper~ _ 

County 
Location 
Urban 

Address 

unter : Day Nig 

es. Average no. traps used 
: Repor reed 1938-39 catch on trapper annual 

Hunter annual sees 
In state 

Didn't report 
peel 
~ Trapping _ Total Income 

Record of Catch for 1938-39 

y] NO. 0. taken by week No. Total| TERKX 

no. | HAUSE 
pelts| XSKxKX 

Since 
when 

rotels eet 
General notes: 

Fig. 13.—Field form used in the Illinois fur resource survey for recording data. 
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To contact many such individuals, numer- 
ous repeat trips were necessary, and much 

of the interviewing was done during even- 
ing hours and over week-ends. Every fur- 
taker, regardless of age, sex, trapping suc- 
cess or observance of laws, was questioned 
as adroitly as possible. Following each 
interview, all the information obtained 
was recorded on a form especially designed 
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evaluation of the important fur animals, 
a point almost always conditioned by the 
monetary return; his opinion on whether 
these fur animals had increased or de- 
creased in numbers since the preceding 
season ; his estimate of trapping conditions, 
which, together with price, partly explain 
the seasonal fluctuation in catch; and the 
use made by the fur-taker of dog and gun 

Table 2.—Chronological schedule of fur survey. 

County SEASON OF 1938-39 Season oF 1939-40 

RMMEMMEOND SS ae uli d ay 356.67 June 1—June 24, 1939............ May 31—June 11, 1940 
MRE coh Gita ae the nee ae ss June 27—July 14, 1939........... May 15—May 28, 1940 
ee I Gen en ak ete tales July 15—Aug.:4, 1939s cc ee May 6—May 14, 1940 
Debio eit hc as ee eae raed Aug. 6—Aug. 21, 1939........... April 24—May 5, 1940 
. pe an ee aed aca ne sr ARS Set ey April 12—April 23, 1940 
ER ts oes Stcg sen s'a's bean ntited » Aap ae one ee eee March 28—April 11, 1940 
0 a TCE ies ae ee Aug. 23—Sept. 12) 1939. oe eine March 15—March 26, 1940 
UVSUVTUR 1h ene geo a eaeee een Sept. 13—Sepe. 29, 1939. soo... March 3—March 14, 1940 
UME aD rita Sino eae ss Sept. 30—Oct. 22, 1939.......... Feb. 16—March 2, 1940 
CELLOS Toei See Soa ee Oct. 22—Nov. 14, 1939..........| Feb. 1—Feb. 15, 1940 

for this purpose, fig. 13. Questionable re- 
ports were corrected so far as possible by 
talking with neighbors, local fur dealers 
and state investigators (game wardens). 
In a very few cases, correction was ac- 

complished by personal appraisal based on 
all information at hand. 

Approximately 500 fur-takers, 50 deal- 
ers and several hundred other individuals 
were interviewed in obtaining data on the 
1938-39 catch. With the exception of a 
few trappers or fur-hunters who moved on 
or off the strips between seasons, and the 
fur-takers in Jo Daviess and Hancock 
Counties, who were interviewed only once, 
the same individuals were contacted a 
second time when data on the season of 
1939-40 were obtained. This duplication 
in sampling permitted an opportunity to 
evaluate the effects of price, weather and 
other seasonal changes on fur yield, refine 
sampling technique, and determine the 
trend in the fur catch over a 2-year period. 
It is probable that some individuals gave 
more nearly accurate answers the second 
year than the first. 

As shown in fig. 13, the form used in 
recording field information included space 
for the fur-taker’s name, address, license 
number, county and location of county. 
It included, also, space for the fur-taker’s 

in taking furs. The catch by species, 
whether this was the fur-taker’s estimate 
or actual record, was always obtained and 
recorded on the form; the catch by weeks 
was usually estimated and gives only the 
general trend. Under “General notes,” 
anything considered pertinent to the study 
or case at hand was written in by the 
questioner. The relationship of sample 
strips to one soil type region is illustrated 
in fig. 12. 

In the two instances in which two coun- 
ties represented a region, the data for both 
counties were averaged and considered as 
representative of the region as a whole. 
In these two instances, Union and Cal- 
houn counties represented the River Bluffs 
and Bottoms Region, and Franklin and 
Jasper counties represented the Gray 
Prairie Region. In the first case, the 
average fur income per square mile during 
the 2-year period was $20.43 for Union 
County and $18.08 for Calhoun County; 
in the second the income during the same 
period was $11.71 for Jasper County and 
$10.48 for Franklin County, table 18. 
This close similarity of fur values for 
counties in the same regions indicates a 
relative uniformity throughout the regions, 
even though such similarity does not ex- 
tend to each of the fur species. Since the 
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River Bluffs and Bottoms and the Gray 
Prairie regions are among the largest and 
are the most diverse, it is believed that 
those regions represented by only one 
county were for most species reliably 
sampled. 

The chronological summary of sam- 
pling, by counties, is shown in table 2. 

It is apparent from table 2 that the sur- 
vey of some counties required proportion- 
ally more time than others. The investi- 
gator acquired greater proficiency with 
experience. Io a considerable degree dif- 
ferences in the time required were due 
to differences in this proficiency, but they 
are also accounted for by differences in 
the road systems in the 10 counties, by 
differences in the weather and in the sea- 
son. In the farm planting and harvesting 
seasons, it was comparatively difficult to 
obtain information during working hours; 
accordingly, many persons were inter- 
viewed at night, on Sundays or at other 
times that suited the convenience of the 
persons questioned. 

The desirable and undesirable features 
of the sampling method used in Project 
1-R are evaluated as follows: 

For 
1. It is rapid, as compared to a complete 
survey or a survey involving a larger 
sample. 
2. It does not require intensive knowledge 
of the sample area on the part of the in- 
vestigator. 
3. It is adaptable to the convenience of 
residents on the sample area. 
4. If planned well, it gives relatively pro- 
portional sampling of all habitats. 
5. It affords opportunity for the investi- 
gator to check reports of doubtful nature 
by talking to a neighbor or to a local fur- 
buyer. 
6. It is more nearly representative of the 
total fur-taker situation, and less selective, 
than a survey based on catch reports of 
only licensed fur-takers. 

A gainst 
1. Use of roads as strip axes tends to inter- 
sect greatest human densities. 
2. Sometimes it is impossible to run strips 
along a straight east-west or north-south 
course, thus interfering with the mechan- 
ical nature of the method. 
3. Topography and water features of an 
area are not always adaptable to strip 
sampling. 
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+. Percentage of area required to give a 
true sample is not readily determined. 
5. In coverage of a large unit, as a state, 
time limitation may make possible only a 
small sample, in this case, only 1.7 per cent 
of the area of the state. 

THE FUR-TAKER 

Fur-taker is a term used in this report 
to indicate any individual taking furs un- 
der natural conditions by his own efforts. 
It includes both trappers and hunters, 
whether they operated day or night, with 
or without dogs. 

In table 3, data on the number and 
density of Illinois fur-takers are presented 
by regions. The density of fur-takers in 
the eight regions over the 2-year period 
ranges between 0.33 and 0.83 per square 
mile, the average for the state being 0.52 
in 1938-39 and 0.48 in 1939-40. Fur- 
takers numbered 29,431 and 27,021, re- 
spectively, for the two seasons, as calcu- 
lated from sample data. The importance 
of the River Bluffs and Bottoms, Black 
Prairie, Glacial Lakes and Gray Prairie 
regions are at once apparent, although for 
different reasons. The greatest density of 
fur-takers was in the Glacial Lakes Re- 
gion, where numerous shallow lakes and 
marshes occur. “The River Bluffs and 
Bottoms Region, with 0.72 fur-takers per 
square mile in 1938-39 and 0.63 in 1939- 
40, ranked second in density. This region, 
with 8,101 and 7,088 fur-takers for the 
two seasons, also ranked second in total 
number; it is third in size. The Black 
Prairie Region was first in total number 
of fur-takers, with 8,889 and 7,737, as 
well as largest in size. However, this 
region showed only 0.54 and 0.47 fur- 
takers per square mile. 

Fur-hunters were by far the most nu- 
merous in the River Bluffs and Bottoms 
and the Gray Prairie regions; both con- 
tain considerable woodland and therefore 
are good raccoon and opossum habitats. 
Regions devoid of timber, figs. 2 and 4, 
ranked relatively low in the number of 
fur-hunters. 

The above data disclose a statewide 
average of nearly one fur-taker for each 
2 square miles. 

It will be noted in table 3 that the 
summation of all trappers and fur-hunters 
exceeds the total given for fur-takers. 
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This is explained by the dual activities of 
some fur-takers who both hunted and 
trapped. A reduction from the 1938-39 
figure of approximately 8 per cent in the 
total number of trappers and hunters in 
1939-40 was due probably to local scarcity 
of furs as a result of drought and to 
better employment conditions in industry. 

the Illinois and Mississippi rivers, the 
lower Kaskaskia River, the Glacial Lakes 
Region, and the larger streams and marsh- 
es throughout the state. The calculated 
average annual income per fur-taker over 
the 2-year period was $42.58. 

The number of fur-takers operating 
illegally in the years of the survey was 

Table 3—Number and density of Illinois fur-takers by regions, 1938-39 and 1939-40. 

‘TRAPPERS Fur-HunTers Fur-TAKers* 

Average See Average Calcu- Average Calcu- 

Fur SurvEY Sense Number ti A Number lated Number lated 
REGION of No, » of Fur- Number of Fur- Number 

Trappers op &r | Hunters of Takers of 
Per Square T : Per Square| Fur-  |Per Square} Fur- 

Mile capEets Mile Hunters Mile Takers 

1938-39 0.40 328 0.15 123 0.50 410 
Northwest Hills...| 1939-40 0.41 337 0.12 98 0.49 402 

1938-39 0.29 941 0.20 649 0.41 1,330 
Western Prairie. ..| 1939-40 0.36 1,168 0.26 843 0.47 1,525 

River Bluffs and 1938-39 0.40 4,500 0.42 4,725 0.72 8,101 

Bottoms. ....4. 1939-40 0.33 3,713 0.40 4,500 0.63 7,088 

Northwestern 1938-39 0.49 2,218 0.11 498 0.56 2,535 

Sand Prairie....} 1939-40 0.46 2,082 0.10 453 0.51 2,308 

1938-39 0.82 1,343 0.02 33 0.83 1,360 

Glacial Lakes..... 1939-40 0.71 1,163 0.03 49 0.73 1,196 
1938-39 Or52 8,560 0.05 823 0.54 8,889 

Black Prairie..... 1939-40 0.46 7,573 0.02 329 0.47 7,737 

Central 1938-39 Or Sg D222. 0.12 684 0.44 2,507 

Sand Prairie....| 1939-40 0.39 2a2nD 0.11 627 0.41 2,336 

1938-39 0.23 2,996 0.17 2,214 0.33 4,299 

Gray Prairie...... 1939-40 0.22 2,866 0.19 2,475 0.34 4,429 

1938-39 0.408 23,108 0.172 9,749 0.52 29,431 

SINNOIS aes nc te 1939-40 0.373 21,124 0.165 9,374 0.48 27,021 

*The total number of fur-takers is lower than the sum of trappers and fur-hunters because some individuals were 
listed as both trappers and fur-hunters. 

The survey brought out the surprising 
fact that most of the fur-takers in IIlinois 
are men, who trap a very large proportion 
of the annual fur crop; schoolboy trappers 
are distinctly in the minority. The average 
age of fur-takers contacted was 33 years; 
the oldest was 74 and the youngest 11. 
The main reason for the relatively small 
number of boy trappers is the highly 
developed Illinois school system, which has 
enrolled almost all rural youths. Hours 
which schoolboys formerly spent on trap- 
lines are now spent in riding to and from 
town or in participating in high school 
activities. Professional trappers, averaging 
at least middle age, dominate all of the 
best trapping grounds, such as those along 

dificult to determine. In some localities 
probably as high as 10 per cent of them 
were serious violators of the game code, 
while in other places practically all oper- 
ated within the law. 

Pertinent data on the calculated num- 
ber of trappers and the number of trap- 
pers’ licenses sold in Illinois are summar- 
ized for the period covered by the survey 
in table 4. 

Study of table 4 discloses for 1938-39 
an obvious discrepancy between the num- 
ber of licenses sold by the State Depart- 
ment of Conservation and the number of 
licensed fur-takers, as calculated from fig- 
ures derived from the survey. Since the 
Illinois law in both seasons covered by this 
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report required each fur-taker not residing 
on the land on which he operated to pur- 
chase a license for each unit of 25 traps, 
obviously the calculated number of li- 
censed fur-takers should have been smaller 
than the number of licenses sold. Such 
was the case in 1939-40. But in 1938-39 
the number of fur-takers, as calculated 
from interviews, was greater than the 
number of licenses sold. 

This discrepancy may be due to (1) 
inadequate sampling in the state, wherein 

Brown & YEAGER: SURVEY OF FuR RESOURCE 451 

+. Data contained in table 1 of the Mohr 
report indicate that 44 per cent of the fur- 
takers were licensed in 1938-39 and 61 
per cent in 1939-40. 

The percentages for 1939-40 from the 
present and the Mohr reports must be 
considered surprisingly close in view of 
differences in methods of investigation. 
Despite wide differences in the figures 
from the two reports for 1938-39, the 
percentages for the two seasons derived 
from these reports reinforce each other 

Table 4.—Fur-takers’ licenses sold by the State Department of Conservation, the total num- 
ber of fur-takers (calculated from data gathered from interviews with fur-takers) and the 

number of licensed fur-takers (calculated from interviews and from monthly reports to the 
Department of Conservation), 1938-39 and 1939-40, in Illinois. 

LicENSED Fur- LicenseD Fur- 

Takers, CatcuLatep | TAKERS, CALCULATED Care 
Tora. From INTERVIEWS From Fur-TaKers’ pes 

NuMBER OF WirH MonrTuty Reports Nuweiee 
NuMBER Fur-TAkeErs, Fur-TAKERS pas 

OF CALCULATED 
SEASON LIcENSES 

LIcENSES From pee Ck Per Cent Pee 

SoLpb INTERVIEWS £"Eatal of Total F 

Wir Se te Number* |Number of yo 
Number |Number of TAKERT 

Fur-TAKERS Ree Fur- 

ices Takers 

1938-39....}| 15,472 29 431 15,820 54 12,810 44 1 

1939-40....} 18,277 27,021 15,982 59 16,615 61 heat 

*Derived by Mohr and contained in table | of the Mohr report, published herewith as Article 6. 
{Calculated by Mohr by determining the number of reporting licensees and dividing the number of licenses sold 

thereto by the number of licensees. 

only 1.7 per cent of the total area was 
actually covered, (2) disproportionate 
sampling as between rural and urban com- 
munities (the percentage of trappers re- 
quired to purchase licenses is relatively 
low in rural communities and high in 
urban communities) and (3) inaccurate 
statements by the fur-takers interviewed. 

Figures calculated from interviews with 
fur-takers, if accepted at their face value, 
would indicate that license holders consti- 
tuted 54 per cent of the total number of 
fur-takers for 1938-39 and 59 per cent for 
1939-40. But, as the figure 15,820 for 
the calculated number of licensed fur- 
takers for 1938-39 is obviously inaccurate, 
the percentage derived for this season can- 
not be considered valid. 

Using the data contained in fur-takers’ 
monthly reports, Mohr calculated that the 
number of licensed fur-takers was 12,810 
in 1938-39 and 16,615 in 1939-40, table 

in indicating a greater percentage of li- 
censed fur-takers for the second season 
than the first. 

ILLINOIS FUR LAWS 

During the period covered by this sur- 
vey, 1938-39 and 1939-40, Illinois statutes 
did not require the purchase of a trapping 
license by the fur-taker operating on the 
land on which he resided if he used 25 or 
fewer traps; however, if the fur-taker 
used more than 25 traps he was required 
to purchase a trapping license for each 
unit of 25 traps or fraction thereof in 
excess of the 25 to which residence on the 
land entitled him. For all other fur- 
takers, both hunters and trappers, the law 
required the purchase of one license for 
each 25 or fewer traps at a cost of $2 for 
a resident and $10 for a non-resident of 
Illinois. These fees included the cost of 
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tags, which were supplied by the State 
Department of Conservation, and one of 
which was required to be attached to each 
trap. In the season of 1939-40, even the 
trapper exempt from the license regula- 
tion was required to tag his traps as speci- 
fied above, tags being supplied by the 
Department at cost of production. 

The trapping season of 1938-39 was 
staggered both by zones and by species. 
In all zones, and for all protected fur- 
bearing species on which an open season 
was provided except muskrats and foxes, 
it opened Nov. 15, but closed Jan. 15 in 
the southern and central zones and Jan. 
31 in the northern zone. The muskrat 
season opened Nov. 15 in the northern 
zone, but not until Dec. 1 in the central 
and southern zones. It closed Jan. 31 in 
all zones, 16 days later than the season 
on most other species in the two more 
southern zones. Only in the northern 
zone did the muskrat season coincide with 
open dates for other protected fur animals. 
Foxes, in the northern and central zones, 
were unprotected by a closed season; in 
the southern zone they were included in 
the open season with most other fur spe- 
cies. Certain northern counties paid a 
bounty on foxes. No distinction was made 
between red and gray foxes. No limits 
were placed on the take of any furbearer 
on which an open season was declared. 
Muskrats could be taken only with traps, 
and no trap could be set within 10 feet 
of a muskrat house or den. Dog training 
was permitted during the period of Aug. 
15 to March 31. 

In 1939-40, there was no staggering of 
seasons by species. The trapping season 
began Noy. 15 in the northern and central 
zones and closed Jan. 31 in the former and 
Jan. 15 in the latter. In the southern 
and central zones, the fox season coincided 
with that of other fur-bearing animals. 
In the northern zone, there was no closed 
season on foxes. 

‘The codes applicable to the two seasons 
covered by the survey provided for month- 
ly catch reports from all persons, licensed 
and unlicensed, taking fur animals, but 
survey calculations indicated that only 
4,105 fur-takers, or 26 per cent of the 
calculated 15,820 licensed, made these re- 
ports in 1938-39, and only 2,144, or 13 
per cent of the calculated 15,982 licensed, 
made these reports in 1939-40. In 1939- 
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40 a difficulty arose in the distribution of 
the blank forms, which is believed to ex- 
plain the difference for the 2 years. 

ILLINOIS FUR ANIMALS 

The income from the sale of Illinois 
raw furs, estimated to vary between | and 
2 million dollars annually, is derived with 
little direct investment and in the almost 
complete absence of management. ‘This 
income is distinctive in that it is distrib- 
uted to every county in the state, chiefly 
among people most in need of additional 
funds. The main cost is the time required 
to harvest the crop, which is limited 
chiefly to the rural and small town popu- 
lations. The trapping season fits into the 
slack part of the year and provides a time- 
ly source of cash during the winter 
months, especially the holiday period. 

The following discussions of the yield 
and value of Illinois furs are presented by 
species, and constitute the bulk of this 
report. No attempt to include habits or 
life histories has been made. With each 
specific discussion is included a tabulated 
summary of field data, which supplies the 
basis for the discussion. 

The average fur prices received by fur- 
takers were found by averaging a large 
series of pelts for each species from each 
region. ‘The average prices thus deter- 
mined are given in table 5. 

At the time of the survey, a number of 
Illinois furbearers occurred in such thin 
populations or were restricted to so small 
a part of the state that the sampling 
methods used were inadequate in evaluat- 

Table 5.—Average prices received by fur- 
takers for Illinois raw furs, 1938-39 and 1939- 
40 (to nearest $0.05). 

AVERAGE PrIcE FOR SEASON 

SPECIES 

1938-39 1939-40 

Muskrat....... $0.80 $1.00 

Opossum....... 0.20 0.20 
Raccoon....... 2.00 2.00 

Skunks aaa 0.75 1.00 
Minkcsy tact cone 7.00 6.00 
Red fox........ 3.00 Qais 
Gray tox, lee E75) ial) 
Weasel......... 0.35 0.35 
Coyote... 8.5. 2.00 2.00 
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ing their status. These species are the 
badger, coyote, otter, beaver and bobcat. 
The house cat, abundant in every com- 
munity, is of little importance in the fur 
trade. In several instances, especially for 
the otter, beaver and bobcat, the survey 
was supplemented by special investigation 
by the senior author and others. 

Muskrat* 

The muskrat, taken in all Illinois coun- 
ties and common to practically all north- 
ern and many southern aquatic habitats 
in the state, represented over 68 per cent 
of the calculated total fur catch for the 
two seasons of the survey, table 20. For 
the season of 1938-39, the calculated catch 
was 884,395 muskrats, worth $707,456; 
and for 1939-40, it was 664,831 muskrats, 
worth $664,831, table 6. Muskrat furs, 
therefore, represented a sizable business, 
centered mainly in the northern half of 
Illinois and operated for the most part 
by older, experienced trappers. Income 
is practically the sole incentive for taking 
muskrats, whereas with several other IIli- 
nois furbearers sport is partly responsible 
for the take. The state’s muskrat crop, 
although largely unmanaged and _indis- 
criminately harvested, continues to pro- 
vide all or part of the winter livelihood 
of 20,000 or more persons, many of whom 
are heads of families. 

In Illinois, the muskrat has demonstrat- 
ed marked ability to withstand trapping 
and environmental losses, probably because 
of its high reproductive potential. Simple 
management practices would undoubtedly 
result in a greater return from muskrats. 
Popularity Among Illinois fur-tak- 

ers the muskrat was the third most pop- 
ular and sought-for species. In 1938-39, 
312 of the trappers questioned desired 
more and 7 fewer; in 1939-40, 326 want- 
ed more and 2 wanted fewer. Only the 
raccoon and mink were more highly re- 
garded. A number of reasons account for 
the muskrat’s popularity, chief of which 
are relative abundance, ease of trapping 
and handling, and the comparative value 
of the fur. 
Damage and Control.—The total of 

9 fur-takers who opposed an increase in 
the muskrat population were motivated by 

*The scientific names of fur animals mentioned in this 
paper are listed facing the contents page. 
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damage done in some instances to corn- 
fields, ditches and tiles. Loss from such 
damage may be appreciable, especially 
where the destruction of dams and plug- 
ging of ditches is involved. Errington 
(1938) has shown that income from musk- 
rat pelts outweighs the damage done by 
the animals to crops, including value of 
labor and equipment. An annual fur in- 
come of approximately $30 per mile of 
ditch was reported (Yeager 19435) in 
Champaign County; more than 90 per 
cent of this was derived from muskrats. 
Four farmer-trappers in Champaign Coun- 
ty in 1938-39 took 634 muskrats from 8 
miles of drainage ditches. The pelts were 
worth $507.20, or $63.40 per linear mile. 
‘This income is in excess of the value of 
any damage incurred. “The ditches in- 
volved were better than average as musk- 
rat habitat, but crop damage is generally 
proportional to muskrat density, and other 
ditches would show both a lower degree 
of damage and a lower fur income. In 
any case, the fur income could be expected 
to exceed the value of crop losses. 

In the Black Prairie and to a lesser 
degree in the Northwestern Sand Prairie, 
farmers who trap or lease trapping rights 
consider the loss of corn due to muskrat 
damage a part of the cost in producing 
the fur crop. Farmers who see the loss 
in the light of a needless waste make more 
or less effective efforts to keep their ditches 
free of muskrats. 

The control of muskrats under condi- 
tions where their presence is definitely 
destructive is not well discussed by any 
one writer. Dams can be protected by 
covering them with galvanized poultry 
wire of l-inch mesh, or, in some cases, 
damage can be prevented by building the 
dams with slopes so slight that burrowing 
is discouraged. A slope of at least 7 or 8 
to 1 is necessary to discourage burrowing, 
and is, of course, impractical in most 

instances. Ditches can be protected by 
leaving an uncultivated strip 8 or 10 feet 
wide along each side. Planted to shrubs 
and unpastured, such strips make excellent 
game coverts in addition to being resistant 
to caving such as is sometimes caused by 
muskrat burrows. Ditches with sides 
sloped at the time of construction are 
resistant to caving. The writers believe 
that the most practical control is trapping 
during the open season, the amount of 
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trapping being regulated according to the 
degree of control needed. Usually, the 
services of skillful trappers can be enlisted. 
Populations —Of 643 trappers ex- 

pressing an opinion relative to changes in 
muskrat population, for the season of 

cereal 

vs 
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bearing on muskrat catches, reproduction 
and dispersal (Errington 19376, 1939, 
1940). For example, the 1938-39 musk- 
rat catch in Illinois was, according to 
numerous experienced trappers, lower than 
that of the preceding year, a drop believed 

Fig. 14—A spring-run type of marsh, highly productive of muskrats, Vermilion County. 
This marsh, less than 2 acres, annually produces 20 to 40 muskrats. 

1938-39, 173 indicated a decrease, 63 no 
change and 73 an increase as compared 
with the preceding season; for the season 
of 1939-40, 207 trappers reported a de- 
crease, +9 no change and 78 an increase 
as compared with the preceding season. 
Many of the older, experienced trappers 
were able to recall fluctuations for the 
5-year period preceding this study. Near- 
ly all of these individuals agreed that a 
general population decline had occurred ; 
this decline appeared to be less rapid in 
the northern third than in other parts 
of the state. 

Local muskrat populations were found 
to vary widely in density, a condition 
making unreliable the use of restricted 
observations as criteria for statewide 
trends. Weather has a highly important 

to have been due in part to heavy floods 
at a time destructive to new-born litters. 
The decrease in the 1939-40 catch, which 
was not experienced in 17 northwestern 
counties, is believed to have been due 
mainly to drought over most of the state 
during the late summer and fall of 1939. 
Lack of water forced many animals to 
migrate, and consequently exposed them 
more than usual to predation. The north- 
western corner of the state, in contrast, 
experienced normal weather during the 
spring, summer and fall, and a moist open 
season, conducive to effective trapping. Be- 
cause of normal young-rearing and _har- 
vesting, a normal crop was taken there. 

The writers believe that, except for the 
possible but unknown effect of cycles, the 
following factors are chiefly responsible 
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for the recent decline in muskrat num- 
bers, which is associated with reduced 
range. 

1. Overtrapping, arising from demand 
for muskrat furs and resulting in insufh- 
cient breeding stock, 

2. Drainage of potential agricultural 
land, greatly reducing the aquatic habitat. 

3. Shortage of food, due to grazing, 
burning and clearing land. 

4. Predation, resulting largely from ex- 
posure of the animals during enforced mi- 

Fig. 15.—Three entrances to muskrat den in 

flooded stump, exposed by sudden drop in 

water level, Illinois River, Calhoun County. 
Muskrats may dig new tunnels to correspond 
with changes in water level. 

gration in search of water, and from a 
shortage of food and cover along streams 
and ditches. 
Habitats—In Illinois, as elsewhere, 

trappers make a distinction between marsh 
and bank muskrats. Marsh muskrats, ex- 
cept along levees and banks, build houses 
of cattails, bulrushes, water smartweed 
and similar materials; bank muskrats sim- 
ply tunnel runways, beginning under water 
and ending above water. The marsh ani- 
mals are found principally in the northern 
half of the state, and along the Mississippi 
and Illinois rivers, fig. 7 and frontispiece. 
Bank muskrats inhabit drainage ditches, 
ponds and streams throughout IIlinois, fig. 
8. In general, it appears that muskrats 
build houses if possible. Even in stripmine 
areas, where conditions favor bank dens, 
muskrats build an occasional house of 
cattail or other vegetation where its occur- 
rence is abundant enough and the area of 
shallow water large enough for the pur- 
pose (Yeager 1942). 

Vol. 22, Art. 6 

In the two seasons covered by this study, 
the greatest production of marsh muskrats 
came from the Glacial Lakes Region; the 
yield in this area averaged about 50 per 
square mile. ‘The Northwestern Sand 
Prairie produced about 25 per square mile, 
the Central Sand Prairie about 18 per 
square mile, table 6. 

Marsh muskrats occupy an environment 
which, under ideal conditions, is favored 
by relatively stable water levels and an 
abundance of vegetation (T'yphia, Scirpus, 
Polygonum and Potamogeton), fig. 14. 
Although the bank habitat is generally less 
favorable than the marsh habitat, the 
total catch of bank muskrats in Illinois 
exceeds that of the marsh animals. This 
is due to the much larger range inhabited 
by bank-dwelling animals, centering in the 
Black Prairie where streams and drain- 
age ditches afford extensive bank habita- 
tions. 

Muskrats show excellent adaptability to 
the changes and perversities of environ- 
ment, fig. 15. Food shortage, drought and 
flood occasionally decimate their numbers 
or force migration, but seldom extirpate 
them from a given stream or pond. 
Throughout the Black Prairie, thousands 
of shallow-water ditches offer, in normal 
seasons, habitats with sufficient food, water 
and cover, fig. 8. During wet years these 
ditches provide excellent range. The catch 
varies by years, apparently according to 
weather conditions. In 1938-39 the total 
muskrat catch in the Black Prairie Re- 
gion averaged 28.23 per square mile; in 
1939-40, which was very dry over most 
of the region, the catch was only 18.51 
per square mile. 

Muskrat habitats in the Gray Prairie, 
the River Bluffs and Bottoms and the 
Western Prairie regions have low carry- 
ing capacities. he intermittent character 
of the streams and general deficiency of 
aquatic vegetation, as well as heavy trap- 
ping, explain the comparatively low catch 
of about two to five animals per square 
mile, table 6. 

The quality or type of the habitat has 
considerable effect on the more obvious 
food habits of muskrats. The utilization 
of such items as willow, cottonwood, fish, 
mollusks and crustaceans seems to be more 
common among stream than among marsh 
muskrats, perhaps because of a shortage 
of cattails, bulrushes and similar vegeta- 
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tion in the streams. During the survey, 
this difference in food habits was frequent- 
ly commented upon by veteran trappers. 

Food, in turn, apparently has a con- 
siderable effect on fur quality. Stream 
muskrats, probably because of a deficiency 
of quality foods, and possibly because of 
food shortage, yield pelts known to trap- 
pers and to the fur trade as “papery.” 
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1939, limited the taking of muskrats to 
spring traps having a jaw spread of not 
over 6 inches. The 1937 code did not 
limit the size of jaw. The codes put into 
effect in both these years specified that 
a trap might not be set or placed within 
10 feet of any muskrat house or den, but 
trapping nearer than this distance was 
found to be a common practice. There 

Fig. 16—Grazed ditch with eroding banks, Champaign County. Such waterways produce 
little muskrat food; burrows are often destroyed by stock. 

The leather of these pelts is thin, the hair 
color is a lighter brown and the fur is 
neither so long nor so thick as that of 
marsh muskrats. Fur buyers commonly 
pay 10 to 20 per cent more for marsh or 
ditch-grown pelts than for “papery”’ skins. 

Water contaminated with oil sludge or 
residues from coal mines destroys plant 
life, thus reducing habitat quality. Also, 
it is frequently noticed that muskrats may 
be scarce along, or absent from, streams 
contaminated by mine wastes, and from 
both streams and ditches subject to heavy 
grazing, fig. 16. Pollution has damaged 
to varying degrees the muskrat habitat 
along the Rock, Galena and upper Illinois 
rivers and around the centers of oil activi- 
ty throughout the Gray Prairie Region. 

Trapping.—The Illinois Game Code 
in effect for the 2 years beginning July 1, 

was no limitation of take in any of the 
three zones in either year of the survey. 
Spearing and shooting of muskrats were 
properly illegal, but, as the regulation 
respecting these methods of kill is difficult 
to enforce, some muskrats were so taken 
in both 1938-39 and 1939-40. Because 
their numbers could not be ascertained, 
they were not considered in the data. 

Water sets, unbaited or “blind,” are 
the standard with Illinois muskrat trap- 
pers. Traps are placed in runs at the 
entrance of holes, dens or houses, on logs, 
stumps or floating chunks, and at feed 
beds. Usually some provision is made for 
drowning the animals, in order to reduce 
the percentage of escapes effected by 
wringing off a foot. The staking of traps 
in or toward deep water and the use of 
large, heavy traps are the most common 
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methods of assuring drowning. Killer 
type traps are seldom used in IIlinois, even 
on open marshes. Under-ice trapping is 
common in the Glacial Lakes Region and 
in the Illiniois River marshes. Many 
trappers favor ice trapping, since it en- 
ables them to define used runs more easily, 
and “wring-offs” are practically eliminat- 
ed. In under-ice operation, traps are sim- 
ply set in muskrat runs through holes 
chopped in the ice and staked by driving a 
willow or buttonwood branch through the 
ring at the end of the trap chain. The 
traps are seldom weighted or covered. 
Similar sets are used in trapping bank 
muskrats, except for the “run” method 
employed in the marshes, which is impossi- 
ble under bank conditions. 

Fluctuating water levels are the bane of 
both marsh and stream trappers. A change 
of only a few inches in the level, either 
up or down, may throw an entire trapline 
out of order. The increased diversion of 
water, December, 1940, from Lake Mich- 
igan into the Illinois River was followed 
by numerous complaints by trappers whose 
traps in some instances were so deeply 
covered that catches were impossible. 
Traps replaced were later left on dry 
ground. In meeting the problem of fluctu- 
ating water in streams, some trappers 
anchor logs, boards or other floating 
debris with wire in such manner that 
these rise and fall with the water. Traps 
set thereon, unless rendered inoperative 
by freezing, are always in working order 
and are in excellent locations. 
A very large percentage of the annual 

muskrat catch is taken during the first 
few weeks of the season. As much as 50 
to 85 per cent may be caught during the 
first 15 nights. It is well known that 
muskrat furs are not prime until Decem- 
ber 1 or after, and that the best skins are 
taken in January and February. The 
facts that the muskrat is by far the most 
important species and that a large portion 
of the catch is made during the first part 
of the season furnish good arguments in 
favor of a trapping season opening on 
Dec. 1. 

The value of the muskrat resource is 
such that the annual harvest of furs is 
taking on an organized form, wherein the 
leasing of grounds or trapping rights has 
become common. During the years of the 
survey, this leasing system prevailed along 
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the large river marshes, the glacial lakes 
marshes and the hundreds of drainage 
ditches throughout the Black Prairie Re- 
gion. Some of the best ditches in this 
region were leased at $20 per linear mile. 
In some cases, the rental was 50 per cent 
of the catch, the trapper furnishing all 
necessary supplies and labor. In the south- 
ern half of the state leasing of grounds 
was found to be less common. 
A point of interest noted during the 

survey was the abundance of Norway or 
barn rats, Rattus norvegicus (Erxleben), 
reported taken in muskrat sets. In 1938- 
39, a Lee County trapper, using 30 traps, 
claimed to have taken 100 muskrats and 
53 barn rats; another trapper in Lee 
County, using 25 traps, claimed to have 
caught 50 muskrats and 20 barn rats. 
Water sets were used exclusively in these 
instances, indicating that, if these claims 
are valid, barn rats are not reluctant to 
swim or wade in water up to depths of 
several inches. General complaints of barn 
rat abundance were received from trappers 
in Lee, Jasper and Champaign counties. 
In 1939-40 the same trappers reported 
fewer barn rat catches. Experienced trap- 
pers are of the opinion that these rats 
compete keenly with muskrats for food 
and territory, and that they are potential 
if not actual predators on muskrat young. 
It may be that some of the animals re- 
ported by trappers as barn rats were 
actually kit muskrats. 
Management.—On the basis of the 

information at hand, the writers believe 
that the following steps would be effective 
in checking further depletion in muskrat 
range and numbers, thereby placing the 
species in a more secure position in IlIli- 
nois. 

1. Enact and enforce more effective 
laws against oil and mine pollution of 
water habitats. 

2. Enact seasons opening Dec. 1 and 
closing Jan. 31 in all zones. This step 
would insure a higher average quality in 
muskrat fur and aid in preventing over- 
trapping during mild November weather. 
If prices are high, trappers will operate 
during the adverse weather of December 
and January. 

3. Allow traps to be placed 3 feet in- 
stead of 10 feet from houses and dens. 
‘Trapping closer than 10 feet is a statewide 
practice; enforcement of the 10-foot regu- 
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lation provided under the law in force at 
the time of the survey is practically im- 
possible. 

4. Enforce more effectively regulations 
against spearing and shooting of muskrats. 

Opossum 

The opossum, fig. 17, is taken in every 
Illinois county, but occurs in compara- 
tively small numbers in the northern part 
of the state. For the season of 1938-39 
the calculated catch was 244,242 pelts, 
worth $48,848.40; and in 1939-40 the 
catch was 171,590 pelts, worth $34,- 
318.00, table 7. The catch figures do not 
represent the total numbers of opossums 
taken because very low prices for opossum 
furs in both seasons caused an unknown 
percentage to be thrown away by fur- 
takers. Another, and perhaps appreciable, 
part of the total take was used for food, 
especially by people of foreign extraction 
in the southern Illinois coal region, and 
undoubtedly pelts of many of the animals 
so used were not sold. The actual take 
may easily have been 50 per cent greater 
than the figures given. 
Popularity.—Fur-takers showed com- 

paratively little enthusiasm concerning the 
opossum. Of the fur-takers questioned in 
1938-39, 234 desired more and 44 fewer 
opossums; of those questioned in 1939-40, 
316 wanted more and 43 wanted fewer, 
table 7. Coming directly from trappers 
and hunters, these figures reflect distinct 
lack of appreciation. Not even the skunk 
ranked so low in popularity among fur- 
takers. Only gray fox, red fox and weasel 
showed lower popularity percentages, but 
none of these ranked among the most im- 
portant Illinois fur animals. Some fur- 
takers objecting to a further increase of 
opossums were motivated by the nuisance 
caused by this species, as when getting 
into traps set for more valuable animals. 
Others resented opossum depredation on 
poultry. A few night hunters were inter- 
ested in coon hunting only, and thus found 
the abundance of opossums objectionable. 
The principal reason for the opossum’s 
position in public esteem is the low value 
of its fur; a higher value would register 
an immediate and positive change in atti- 
tude. Among non-fur-takers over the 
state, this species probably ranks next to 
foxes and weasels in unpopularity, a posi- 
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Fig. 17—Female opossum with nine young 
in pouch. The young of this species are born 

in an immature condition and remain in the 

pouch for several weeks. 

tion undoubtedly due to its reputed de- 
structiveness to domestic fowls. 
Damage and Control—vThe objec- 

tionable characteristics of the opossum, ex- 
cept for the alleged destructiveness to 
small game, has been sufficiently indicated 
in the preceding paragraphs. In situations 
in which opossums are known to be caus- 
ing damage, the writers recommend trap- 
ping as a means of control. This is a 
simple remedy since opossums are easily 
taken in any sort of baited set. Or they 
may be readily taken with dogs. 
Populations——In general, fur-takers 

interviewed reported a steady increase in 
opossum numbers from 1936 to 1939, 
when populations seemed to level off or 

decrease. For the two seasons covered by 

the survey, the actual decrease, if any, 
was probably less than the 30 per cent 

reduction indicated by the catch. The 

1939-40 catch is known to have been lim- 

ited by low prices and very dry weather 
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during the hunting season. Of 283 fur- 
takers expressing an opinion on population 
change for 1938-39 in comparison with 
the preceding season, 211 reported an in- 
crease, 46 no change and 26 a decrease; 
for 1939-40 in comparison with the pre- 
ceding season, 199 trappers reported an 
increase, 68 no change and 41 a decrease, 
table 7. Best explaining the increase be- 
ginning about 1936 are low prices and 
mild winters; the possible effect of cycles 
was not determined. 

The opossum catch ranged from 0.65 
per square mile in the Black Prairie Re- 
gion in 1939-40 to 12.14 per square mile 
in the River Bluffs and Bottoms Region 
in 1938-39, table 7. The more heavily 
wooded parts of the state are the impor- 
tant opossum-producing localities. The 
River Bluffs and Bottoms Region leads 
the other fur survey regions in the acreage 
of wooded areas. Next to this region in 
opossum catch for 1938-39 were the Gray 
Prairie with +.36 per square mile and the 
Western Prairie with 4.13 per square 
mile, both of which contain considerable 
woodland. The Central Sand Prairie with 
a catch of 2.08 per square mile, the North- 
western Sand Prairie with 1.64 and the 
Northwest Hills with 1.62 were next in 
rank in 1938-39. The Glacial Lakes with 
1.55 and the Black Prairie with 0.87 
ranked seventh and eighth, respectively. 
There was some variation by regions in 
rank for the season of 1939-40, and the 
catch density per square mile was gener- 
ally lower, table 7. 

Habitats.——The high quality of the 
River Bluffs and Bottoms as a habitat 
for opossums is at once apparent when, in 
addition to forest cover, the region is 
known to abound in bluffs and to be 
dotted by small irregular fields in the 
valleys or on the slopes. A comparatively 
heavy population of woodchucks provides 
thousands of ground dens, which, with 
countless tree cavities, sinkholes and small 
caves, supply retreats in abundance. The 
food supply in this region is ample and of 
excellent quality, with mulberries, wild 
grapes, brambles (Rubus spp.), pokeber- 
ries, persimmons and pecans generally 
Bpbadant. Animal foods, including car- 
rion, are also available in quantity. This 
region is less subject to fire and over- 
grazing than any other region except the 
Northwest Hills; nevertheless these two 
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destructive practices are all too common. 
Habitat conditions in the Gray Prairie, 

the Central Sand Prairie, the Western 
Prairie and the Northwestern Sand Prai- 
rie regions are similar in that the wood- 
land is largely cut over. Forest cover in 
these four regions is most abundant in 
the Gray Prairie, but the water supply in 
this region is not dependable because of 
the large proportion of streams that are 
intermittent. The Northwest Hills Re- 
gion generally has ample cover and water, 
but winters may be relatively severe. In 
the Glacial Lakes Region there is con- 
siderable cover in the form of wooded 
stream bottoms and marshy lake shores. 

The Black Prairie, with the lowest 
acreage of woodland cover per square 
mile, was lowest in production of opossum 
furs per square mile. In this region, tree 
cavities are very scarce, forcing a large 
part of the opossum population to den 
underground or in debris of various sorts. 
Because of the level terrain and poor sub- 
surface drainage, ground dens are easily 
flooded and may result in some mortality 
through drowning. The fact that the 
mother opossum carries her young in the 
pouch for some time after birth would 
seem to exclude the possibility of a very 
high mortality by drow ning in young ani- 
mals. Opossums denning in drainage tiles 
may suffer some drowning loss. Ground 
dens along ditch banks and old woodchuck 
holes along stream valleys and fencerows 
and in stripmine areas provide most of the 
shelter in the Black Prairie district. Nat- 
ural food, which for this omnivorous spe- 
cies may be practically any sort of meat 
or fruit, is ample. 

There is some evidence that opossums 
make use of old muskrat houses and thick 
growths of bulrushes and cattails along 
marsh areas in the northern half of the 
state. Wooden nest boxes erected for 
wood ducks are accepted as dens in both 
bottoms and upland areas. 

Trapping and Hunting.—In Illinois, 
in the two survey seasons, about one-third 
of the annual opossum catch was taken by 
trappers and about two-thirds by hunters, 
table 7. Hunting was particularly preva- 
lent in the Central Sand Prairie, the River 
Bluffs and Bottoms and the Western Prai- 

rie regions. It was least common in the 

Glacial Lakes, the Black Prairie and the 

Northwestern Sand Prairie. Over one- 
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half of the trappers and over two-thirds 
of the hunters annually took opossums. 
It is apparent that opossum and raccoon 
hunting can be closely correlated by re- 
gions, tables 7 and 8. 

The sport of possum hunting is well 
known and is perhaps as popular and as 
widely practiced in southern Illinois as in 
the southern states. Unusually dry weath- 
er during the fall of 1939 over most of IIli- 
nois, followed by unusual cold, probably 
explains the reduction in catch for that 
season in all regions except the Western 
Prairie and the Northwestern Sand Prai- 
rie, where more favorable hunting condi- 
tions during the first part of the season 
may partly explain the slight increase in 
catch over that of the preceding year. 

In all regions of the state, but especially 
in the River Bluffs and Bottoms, Gray 
Prairie and Western Prairie, opossum 
hunters can feel reasonably certain of some 
sport on almost any good autumn night. 
In the river type region and locally in the 
other two regions named, it is not uncom- 
mon for a hunter or group of hunters with 
dogs to take a dozen or more opossums 
in one evening. The procedure is simple. 
The dog or dogs are turned loose, and the 
hunters wait until the “tree bark’’ is 
heard, which is usually at some small tree, 
but may be at a sink hole, old woodchuck 
den or hollow log. Dogs sometimes bay 
opossums on the ground, and such opos- 
sums are usually killed and sometimes 
destroyed by the dogs before the hunter 
can come upon the scene. Fur-hunters, 
especially during the days of high prices 
for opossum pelts, usually attempt to bag 
the catch before extensive damage is done. 
Opossums in trees are usually taken by 
shooting the animals or chopping the trees 
down, but sometimes simply by shaking 
the trees until the animals drop to the 
ground. Those “treed” in the ground are 
commonly abandoned. A persimmon grove 
is a favored place for taking opossums 
at night. In the chopping of trees, night 
hunters cause a loss that is fairly common 
in southern Illinois. 

Trapping opossums, at least during the 
era of low prices, is chiefly incidental to 
the trapping of minks, raccoons, skunks 
and foxes. Many trappers resent even in- 
cidental capture, and some trappers throw 
away opossums so taken. Sets, when made 
for opossums, are placed at the entrance 
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of dens, on logs or at waterholes. They 
are usually baited, since these animals take 
readily almost any sort of meat foods. 
Management.—Perhaps the greatest 

value of the opossum is the buffer effect 
it has on raccoon hunting. Night hunters 
in practically all parts of the state can de- 
pend on this species for a certain amount 
of sport, whereas raccoons are decidedly 
scarce except in the riverbottoms and for- 
ested parts of the Western Prairie, North- 
west Hills and the Central Sand Prairie 
regions. Some sportsmen, interested chief- 
ly or only in raccoon hunting, object to 
the abundance of opossums since it inter- 
feres with their sport. 

In view of current market conditions, 
it is certain that the opossum is in little 
danger of greatly reduced numbers. Its 
prolificness, adaptability and omnivorous 
food habits enable it to withstand any 
likely hunting or trapping pressure. The 
present laws are satisfactory. 

Raccoon 

The raccoon is the most characteristic 
forest fur animal in I]linois. It is common 
to fairly abundant in all extensively wood- 
ed regions of the state and scarce else- 
where. The catch per square mile in the 
River Bluffs and Bottoms, the largest 
wooded region, was 1.93 raccoons in 1938- 
39 and 1.55 in 1939-40, while the catch 
per square mile in the Black Prairie Re- 
gion, with the smallest acreage of forest 
cover per unit of area, was only 0.09 and 
0.07 raccoon for the two seasons of the 
survey, table 8. 

For the season of 1938-39, the total 
calculated catch was 42,412 raccoons, 
worth $84,824; and in 1939-40, 34,577 
raccoons, worth $69,154, table 8. Dur- 
ing these two years, the value of raccoon 
fur was low, the average price per pelt 
being only about $2, table 5. An average 
value of $4 or $5 per pelt is a more nearly 
normal price. The annual income from 
this species for the two seasons of the 
survey was only about 614 per cent of the 
total annual worth of the fur resource in 
Illinois, table 20. 
Popularity.—Without doubt the rac- 

coon has wider appeal to the American 
public than any other furbearer, with the 
possible exception of the beaver. It can 
properly be considered the best “all 



September, 1943 

around” fur animal, since it produces in- 
come, affords sport and food, and ranks 
high in aesthetic appeal. Of the Illinois 
fur-takers contacted concerning their opin- 
ion of the raccoon, 356 in 1938-39 and 
387 in 1939-40, only 1 in each year de- 
sired fewer of these animals. Depreda- 
tions by raccoons on corn and poultry are 
overlooked far more readily by farmers, 
fur-takers and non-fur-takers alike than 
similar activities on the part of opossums, 
skunks, weasels and foxes. 

The sport value of raccoons, especially 
during an era of low prices, is probably 
the greatest worth of these animals in Illi- 
nois. ‘he income value, considerably less 
than $100,000 annually at the time of the 
survey, is probably exceeded by the yearly 
turnover involved in the care, training and 
sale of coon dogs. At price levels current 
when the survey was made, it is difficult 
for a coon hunter to take enough raccoon 
furs to cover the annual upkeep of his 
dogs. This is certainly true in cases where 
vaccinations, registration fees and other 
kennel expenses are figured in the cost. 
Damage and Control.—Raccoon 

damage is very minor except in cornfields 
bordering woodlands holding sizable rac- 
coon populations. A foray on poultry is 
occasionally reported, and a very few cases 
of injury to cultivated fruits and brambles 
are on record. Injury of this sort is con- 
sidered too insignificant to justify control, 
but in instances in which it is required the 
writers recommend trapping, in season if 
possible ; if not in season, the liberation of 
captured animals at points removed from 
the scene of the damage. Before trapping 
is attempted, Illinois State Department of 
Conservation investigators should be con- 
sulted and, if necessary, their aid in cap- 
ture and liberation of the animals enlisted. 
Populations.—On the basis of avail- 

able records, and the opinion of hundreds 
of fur-takers, no Illinois fur animal has 
shown a sharper decline in numbers dur- 
ing recent years than the raccoon. Of 
253 fur-takers expressing an opinion for 
the season of 1938-39 in comparison with 
the preceding season, 179 indicated a de- 
crease, +1 no change and 33 an increase; 
for the season of 1939-40 in comparison 
with the preceding season, 183 trappers 
reported a decrease, 58 no change and 58 
an increase, table 8. In addition, many 
experienced fur-takers were positive in 
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their opinions that the decrease had been 
steady and rapid during the preceding 5 
or 10 years. 

Of fur-takers reporting an_ increase, 
about 25 per cent were from the upland 
communities of Calhoun County, only a 
few miles removed from extensive bottom- 
land clearing made in conjunction with 
channel improvement along the Mississippi 
and Illinois rivers. Such clearing forced 
raccoons into the nearby timbered bluffs, 
thus affording there a year or two of in- 
creased populations and good hunting. 
The catch in this county in 1938-39 was 
very high, with 2.66 raccoons per square 
mile. ‘he annual catch, according to un- 
verified but general belief among experi- 
enced hunters in this region, represented 
about one-half of the total population. A 
density of five raccoons per square mile 
was thus indicated for the county as a 
whole, the population being, of course, of 
even greater density on actually inhabited 
areas. his was the heaviest raccoon pop- 
ulation encountered during the study. 

Following completion of the survey we 
had numerous and apparently reliable re- 
ports of increases in raccoon numbers, 
noticeable particularly in 1941 and 1942. 
These increases are believed to have re- 
sulted from three factors that had tended 
to reduce the raccoon catch: low prices on 
raccoon furs, good agricultural crops and 
prices, and increased employment in in- 
dustry. The additional breeding stock 
built up by these conditions may indeed 
have resulted in somewhat larger popula- 
tions, despite accelerated depletion of the 
raccoon habitat. Such gains may be only 
temporary and may be easily lost during 
periods of good fur prices and greater than 
normal take. 

Habitats.—It is natural that a raccoon 
population as high as that found in Cal- 
houn County should occur in an excellent 
habitat. An abundance of heavy timber 
and bluffs afforded plenty of cover and 
dens; the water supply, consisting of large 
rivers, lakes, swamps, marshes and spring 
runs, was excellent; and extensive and 
widely scattered areas of brush, cultivated 
fields and thousands of food-producing 
forest trees, such as pecan and persimmon, 
offered ample food. Despite heavy hunt- 
ing, a breeding reserve of raccoons was left 
because of the difficulty in removing 
“treed” animals from the hundreds of 
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caves and sinkholes in the bluffs. As 
stated, recent clearing in Calhoun County 
disturbed the raccoon population there and 
seems to have resulted in a total larger 
catch, as well as a reduction in habitable 
range (Yeager & Rennels 1943). The 
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raccoon, figs. 6, 18, and 22. Among possi- 
ble den sites, tree cavities rank highest 
with this species. Rock or ground cavities 
may be used, but where timber is present 
they are generally passed up except as 
escape cover. The opossum readily dens in 

Fig. 18—Big Slough, Pere Marquette Wildlife Area, Calhoun County. The riverbottom 

type shown here is probably optimum for raccoons. 

river bluffs and bottomland habitat, gen- 
erally, is now gradually being depleted 
by timber cutting, overgrazing, fire and 
erosion. 

In table 9 an attempt is made to eval- 
uate the influence of forest cover, grazing 
and water on the several types of raccoon 
habitats in the state, as reflected in the 
catch per square mile. 

It is apparent that there is some corre- 
lation between raccoon numbers and the 
proportion of woodland in given regions, 
but the influence of woodland may be 
affected by various other factors. Water 
is believed to be the most important of 
these. Grazing, fire, maturity of wood- 
land and other conditions have some effect, 
undetermined in this study. 

The raccoon does not possess to the 
same degree the opossum’s adaptability to 
a wide variety of habitats. Forest cover 
and a plentiful water supply appear to be 
more or less inflexible requirements of the 

the ground, even in the vicinity of tree 
cavities (Yeager 1936). 

The Northwest Hills Region affords 
excellent raccoon cover, both forest and 
bluff, but much of the wooded area is 

too far from water to be of high attrac- 
tiveness. Water, except along the Missis- 
sippi River, is in the form of small, steep- 
banked streams. ‘There are few heavily 
wooded swamps or large riverbottoms, 
which appear to furnish the best type of 
raccoon habitat. Pelts from this region 
are dark and well furred, a high percent- 
age of them grading as “collar’’ raccoon. 

The Western Prairie, Central Sand 
Prairie, Northwestern Sand Prairie and 
the Glacial Lakes regions are alike in that 
water is generally available. This con- 
sists of streams, marshes and sizable lakes, 
and along the Illinois River a very limited 
amount of wooded swamp. ‘The degree 
of grazing varies widely, being especially 
heavy in the Northwestern Sand Prairie, 
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the Glacial Lakes and the Western Prairie 
regions. Many of the shallow, marsh- 
bordered lakes in the Glacial Lakes Re- 
gion are some distance from forest cover, 
a fact which may partially explain the 
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tent nature of many of the streams and 
ditches. Food, as in all other regions, 
is probably ample, although it falls far 
short of the variety and, except in corn, 
of the quantity found in riverbottoms. 

low raccoon population there. In all of 
these regions, the woodland has largely 

The severe shortage of dens throughout 
the prairie districts is indicated by the use 

Table 9.—Effect of forest cover, grazing and water on Illinois raccoon habitats, as reflected 

in the calculated raccoon catch per square mile. 

Per Cent oF Raccoon 
REGION IN Water Resources Catcu 

Fur Survey REGION WoopDLaAnp* (In RELATION TO SUITABILITY Per Square 

to Raccoons) Mite, 
1938-39, 

Total | Ungrazed 1939-40 

River Bluffsand Bottoms| 24 13.0 | Excellent: Large rivers, creeks, lakes, 
Swamps, matshes) 2:4. -7scn eee 1.74 

Western Prairie........ 11 1.0 | Good: Year-around streams, ditches, 

marshes 5.18.27. Uta oy eee 0.94 
Northwest Hills........ 17 1.0 | Good: Year-around streams, spring 

FUNS .. oa Pee eee 0.83 
Central Sand Prairie... . 6 4.0 | Good: Streams, ditches, marshes... . 0.71 
Northwestern 

Sand Prairie... 25... 3 0.3. | Very good: Year-around streams, 
Marshes 2.2.04. Peck eee eee eee 0.55 

Gray Prairie iss or. d| 4.0 | Poor: Small, intermittent streams. . . 0.54 
Glacial Lakes aware 7 0.6 | Good: Lakes and marshes, some 

Streams ia ee ee 0.25 
Black -Prairie.2 4.28.2 2 0.1 | Poor: Intermittent streams and 

ditches) 2 22 oe eee 0.08 

*U. S. Department of Commerce, Bureau of the Census, Agriculture—lllinois, 1935, pp. 9-15. Percentage figures 
calculated from data given on grazed and ungrazed woodland, by counties; based only on sample counties. 

been cut over, resulting in the loss of a 
large percentage of the den trees. 

In the Gray Prairie Region, compara- 
tively large timbered areas occur, but den 
trees are scarce because of long-continued 
lumbering operations, and also because 
many den trees have been cut by hunters 
and others. There are few bluffs in this 
region suitable as raccoon retreats. Water, 
supplied chiefly by small, intermittent 
streams, is scarce and undependable. Pas- 
turing of woodlands, because of their 
comparatively large area, is not so heavy 
as in the Northwest Hills, the Glacial 
Lakes or some other regions. 

The large Black Prairie Region offers 
the poorest raccoon habitat in the state. 
It is acutely short of forest cover, and 
practically all of the woodland is pastured. 
It contains few bluffs suitable for ground 
dens. Water is scarce and undependable 
over this prairie because of the intermit- 

made of muskrat houses. On three oc- 
casions, the authors found hibernating rac- 
coons using muskrat houses and evidence 
of such use on many other occasions. 
Trappers along the Illinois River often 
reported use by raccoons of muskrat 
houses, and even of thick tangles of bul- 
rushes, both as hibernating and overnight 
retreats. 

Trapping and Hunting.—In Illinois 
in the two seasons of the survey, about 
two-fifths of the annual catch of raccoons 
was made by trappers and about three- 
fifths by hunters, table 8. Hunting was 
especially prevalent in the Central Sand 
Prairie, the River Bluffs and Bottoms, 
the Northwest Hills, the Gray Prairie 
and the Northwestern Sand Prairie re- 
gions. Trapping was the chief means of 
capture in the other regions; coon hunt- 
ing apparently was practiced very little in 
the Glacial Lakes Region. 

i a as Ot ie — 
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Fig. 19—Raccoons accept artificial dens if 

the dimensions and location are satisfactory. 
The best locations are probably near water. 
The raccoon shown here is at the bottom of a 
den box placed in the Urbana Township Wild- 
life Area, Champaign County. 

Coon hunting is a night sport too well 
publicized to require lengthy discussion 
here. The writers desire only to mention 
that a sizable business is represented in 
the coon dog breeding and training indus- 
try, and that coon hunters in general 
pursue the sport more for the pleasure it 
affords than hope of pecuniary reward. 
This was true especially during the era 
of low prices in which the survey was 
made. Hunters, in order to perpetuate 
their sport, to say nothing of the resource, 
should refrain from cutting den trees or 
timber of any sort; there seems to be a 
growing sentiment to this effect. Very 
cold or very dry weather tends to make 
poor coon hunting; the severe drought 
followed by cold weather and deep snow 
in 1939-40 may account in part for the 
reduced raccoon catch for that season. 

The scarcity of raccoons has caused 
numerous coon-hunting clubs, especially 
in the northern part of Illinois, to demand 
restocking by the state. In response, the 
Illinois State Department of Conservation 
in 1939, at its game farm near Mount 
Vernon, began artificial propagation of 
this species. 
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Raccoons are trapped in both baited and 
nonbaited or “blind” sets, usually in 
water. Fish, rabbit and similar meat at- 
tractors are commonly used. ‘Traps set 
on logs, particularly in the vicinity of 
water, are usually productive. Den sets 
are not common, due to their inaccessibil- 
ity. A strong trap, such as the No. 2, is 
needed because the raccoon possesses great 
strength and makes a courageous fight for 
freedom. Confirmed coon hunters are apt 
to look upon trapping as unsportsmanlike, 
and feel that trappers encroach upon their 
sport. In Illinois, especially in the south- 
ern half of the state, there is considerable 
dissention between coon hunters and trap- 
pers. 
Management.—The most obvious 

need in restoring raccoon population is an 
improved habitat. This, when it involves 
the production of tree cavities, becomes a 
long-time program. Very desirable steps 
in restoring forest cover are being taken 
by the Illinois State Division of Forestry, 
the U. S. Forest Service and the U. S. 
Soil Conservation Service. To be most 
valuable to raccoons, plantings should be 
of hardwoods and located in the vicinity 
of water. 

Cutting of den trees should be stopped. 
In localities where bluffs do not occur, 
and the topography is too flat and the 
soil too poorly drained to permit satis- 
factory ground denning, there is no prac- 
tice more destructive to present and future 
raccoon populations than den-tree cutting. 
It should be remembered that +0 to 60 
years are required to grow a den tree, even 
on good sites and with rapidly growing 
species such as soft maple. Conditions un- 
suitable to ground denning exist through- 
out the prairie regions, including most of 
the stream bottoms. 

The utility of artificial dens has not 
been adequately studied, but the writers 
feel that they may have an important 
place in management, fig. 19. For exam- 
ple, if a practical and satisfactory den 
box can be developed, young timber stands 
that are in the vicinity of water but that 
lack natural cavities could be turned into 
productive habitats. Acceptable boxes 
should have minimum inside dimensions 
of 12 by 15 inches. The entrance hole 
should be 6 inches in diameter and the 
cavity at least 3 feet deep. Such boxes 
made in quantity from No. 1 cypress 
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lumber would cost probably $2 each; if 

constructed from state-owned timber they 
could be made at a lower cost. Good 
cypress den boxes, with some maintenance, 
would last at least 10 years, giving an 
annual cost of 20 cents each, plus upkeep 
expense. Artificial dens should be erected 
well off roads, substantially fastened in or 
above the first crotch of the largest trees 
available, and probably they should be 
placed near water. A box design bringing 
the entrance hole close to the tree trunk 
permits easy access. 

Boxes similar to the raccoon den just de- 
scribed are known to be readily used by 
opossums, squirrels and certain cavity- 
nesting birds. Such boxes on the Urbana 
Township Wildlife Area are being used 
by raccoons; the closest timber is about 
2 miles away. Honeybees and other in- 
sects also make appreciable use of these 
boxes. Work necessitated by pre-emption 
of these forms would be a major item of 
the maintenance cost. If this and similar 
work could be done by sportsmen’s clubs, 
upkeep cost would be low. 

Raccoon laws, in view of the conflicting 
interests of hunters and trappers, are diffh- 
cult to formulate. The writers believe 
that, as a principle, the enactment of laws 
favoring either of the groups at the ex- 
pense of the other would be unwise, and 
that both groups have rights that should 
be considered in laws regulating capture 
of this popular species. Trappers, in gen- 
eral, take the animals as a means of live- 
lihood; hunters, in general, take them as 
a means of sport. Since it is obviously im- 
possible to satisfy completely both groups, 
we recommend a uniform trapping and 
fur-hunting season on all species, opening 
Dec. 1 and closing Jan. 31. It is realized 
that the raccoon season opening Dec. 1 
would operate against both hunters and 
trappers, because raccoons hibernate dur- 
ing cold weather which often comes, espe- 
cially in northern Illinois, during Decem- 
ber. However, the present low raccoon 
population justifies a reduced catch, and in 
time this season would benefit both groups. 

‘The summer training of coon dogs is 
another delicate, but rather important, 
point in the making of raccoon regulations. 
The writers are of the opinion that any 
disturbance of raccoons, such as that caused 
by summer training, is undesirable if only 
the welfare of the species is considered. 
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However, coon dog breeders and trainers 
have a considerable investment, and the 
business provides a livelihood, wholly or 
in part, for several hundred people in 
the state. Just laws should take these 
facts into consideration. The 1941-42 law 
permitted the hunting of raccoons for the 
purpose of dog training from Aug. 15 
through March 31. We believe that, for 
the best interests of all concerned, these 
dates should be changed to Sept. 15 and 
Jan. 31, since the first date would permit 
young raccoons to attain greater size and 
maturity, and the second would largely 
prevent interference with breeding, as is 
possible under the March 31 closing law. 
Even the law as proposed has one bad 
feature, that of tempting hunters to take 
illegally more or less prime furs from the 
first of November until the season opens. 
An alternative is to close this period to 
dog training. 

Raccoons are commonly taken in traps 
set for almost any Illinois furbearer, a 
condition that precludes practical trapping 
laws favoring this species, even if such 
laws were fair and desirable. It would, of 
course, be possible to close the entire state 
or given parts thereof to all coon hunting 
and trapping for a year or two, with pro- 
visions for releasing raccoons unavoidably 
taken in traps. Such a law would involve 
complications in law enforcement, in the 
release of severely injured animals, and 
in the utilization or waste of raccoons 
drowned after being taken in traps. At 
best this law is in the category of “‘last 
resort.” It would be far more desirable 
to institute a vigorous campaign of habitat 
restoration involving protection of den 
trees, erection of artificial dens, develop- 
ment of water resources, protection of 
areas against fire and overgrazing and, 
where needed, liberation of a moderate 
number of artificially reared raccoons. 
These provisions, plus the shortened trap- 
ping and dog training seasons proposed, 
should offer a slow but effective means 
of restoring naturally both the population 
and the habitat. 

The effectiveness of complete protec- 
tion of raccoons on given areas as a restora- 
tion measure should not go unmentioned. 
The writers know of three areas in which 
little management other than complete 
protection has resulted in the building up 
of very high raccoon populations. These 

at a. es eo 
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areas are the Chautauqua National Wild- 
life Refuge in Mason County, the Horse- 
shoe Lake Game Refuge in Alexander 
County and the U. S. Army Proving 
Grounds in Carroll County. All are riv- 
erbottom types in proximity to water. 
Protection in these areas has extended over 
a period of 10 years or more, and on all 
there is now need for the removal of a part 
of the raccoon population in order to pre- 
vent overcrowding. 

Skunk 

‘The taxonomic status of skunks in IIli- 
nois has never been satisfactorily deter- 
mined (Anthony 1928, Hall 1936, Greg- 
ory 1936, and Necker & Hatfield 1941). 
Whatever their systematic position, for 
purposes of this survey striped skunks 
have been grouped under Mephitis mephit- 
is. ‘Che spotted skunk, Spilogale, apparent- 
ly does not occur in the state. 

Striped skunks are rather generally dis- 
tributed throughout Illinois. For the sea- 
son of 1938-39, the total calculated catch 
was 49,640, worth $37,230; and in 1939- 
40 the calculated catch was 36,681, worth 
$36,681, table 10. During the two seasons 
covered by the study, skunk prices were 
low, the average being 75 cents for the 
first year and $1 for the second, table 5. 
The normal value is nearly twice as much. 
In catch value, skunks ranked fifth among 
Illinois fur animals, with slightly more 
than 3 per cent of the total, table 20. The 
true value of the species, however, is de- 
termined only by evaluating its insect-eat- 
ing proclivities and adding this value to 
fur income worth. 

Popularity.—In Illinois only the red 
fox appears to have a position more vari- 
able in public esteem than the skunk. One 
farmer may consider a family of barn- 
dwelling skunks good insurance against 
rats and mice; and his neighbor may con- 
demn them because of actual or assumed 
injury to poultry. Many orchardists in 
southern and southwestern Illinois protect 
skunks because of their services as mousers 
and insect eaters, while sportsmen in the 
same regions demand control of these 
animals in the interest of game birds. Of 
604 answers received as to fur-takers’ 
opinions of skunks, 35 favored fewer of 
the animals, table 10. Only the opossum 
ranked lower in favor as a fur species, and 
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only the weasel had a lower rating in gen- 
eral public opinion. 
Damage and Control.—Skunks are 

objectionable more from the standpoint of 
nuisance than actual damage to property. 
Their nuisance quotient probably reaches 
its zenith when they den under dwellings 
or farm outbuildings, which they not in- 
frequently do. Farm dogs inevitably run 
afoul of farmstead skunks, and the results 
can be detected from afar. Most such 
skunks, with some justification, are not 
reserved until the winter fur harvest. 

Damage by skunks to beehives, lawns 
and pastures, all in quest of insect food, 
is commonly reported. Although damage 
to beehives represents an actual loss, the 
digging of grubs and other insects almost 
certainly prevents greater injury to grass 
and field crops. Occasional to habitual 
destruction of poultry is perhaps the worst 
offense of which skunks are guilty. Ha- 
bitual depredation is usually confined to 
individual animals, the elimination of 
which affords ample control. Because 
skunks are poor climbers, their injury to 
nests and eggs is confined to ground-fre- 
quenting birds. 

Skunk control has recently been well dis- 
cussed by Green & Mills (1941). Where 
practicable, trapping with No. 1 or No. 
114 traps during the fur season is the 
most desirable control, since the animals 
can then be made to yield a cash income. 
Skunks are easily trapped in trails, coop 
entrances, passageways through fences or 
at baited sets in the vicinity of their dens. 
They are also easily taken in box traps, 
in which they may be drowned before 
being removed. In tight box traps or sim- 
ilar containers they may be killed quickly, 
and without unpleasantness to the killer, 
with carbon bisulphide, ether or chloro- 
form. Shooting with a small rifle is prob- 
ably the most practical way to kill trapped 
skunks, but this method does not insure 
against “‘scenting.” We consider wide- 
scale control of skunks in the interest of 
upland game or for similar purposes to be 
inadvisable at any time. 
Populations.—In the two seasons of 

the survey, the annual skunk catch showed 
more change by regions than that of any 
other important fur animal. The state as 
a whole showed a decrease in catch for 
the second year of about 26 per cent, table 
10, despite a 331% per cent increase in 
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market price of the fur, table 5. This con- 
dition strongly suggests a substantial de- 
crease in the population. Four regions 
showed a decline in catch. The Black 
Prairie, with a catch decreasing from 
19,425 to 6,420, absorbed most of the loss. 
This is a decline of nearly 70 per cent. 
The Glacial Lakes Region showed a de- 
cline of about 50 per cent, and the Gray 
Prairie a decline of less than 25 per cent. 
An increase over the 1938-39 catch oc- 
curred in four regions; the increase was 
most pronounced in the Northwestern 
Sand Prairie, where it amounted to over 
75 per cent. Thus, losses occurred in the 
northeastern, central, and southern parts 
of Illinois, and gains in the central west 
and northwest. We are unable to explain 
these population trends and changes. 

Quantitatively, the catch varied from a 
2-year average of 0.45 skunk per square 
mile in the Central Sand Prairie and 0.47 
per square mile in the Gray Prairie to 
1.19 per square mile in the River Bluffs 
and Bottoms and 1.23 per square mile in 
the Northwest Hills. The average catch 
for the state was 0.88 per square mile in 
1938-39 and 0.65 per square mile in 
1939-40, table 10. 

Fur-takers’ opinion of population fluc- 
tuation was divided. In 1938-39, 88 of 
the persons questioned believed there had 
been an increase over the previous year, 
63 no change and 72 a decrease; in 1939- 
40, 108 reported an increase over the pre- 
vious year, 55 no change and 112 a de- 
crease. Many experienced trappers re- 
ported that the skunk population in the 
Black Prairie belt a year or two prior to 
1938 had dropped to a very low level. If 
this report is true, a quick build-up neces- 
sarily had occurred to make possible a 
catch of 1.18 per square mile for the 
season of 1938-39. ‘The fact that the 
catch dropped to 0.39 per square mile the 
following season, despite higher prices, in- 
dicates that sudden and violent fluctua- 
tions in density may occur in this species. 

Disease seems to be the only available 
explanation of such great changes in skunk 
numbers, but what disease and how it 
works is unknown. ‘The fluctuation is 
strongly suggestive of cyclic behavior. In 
several sample counties, trappers reported 
the finding of dead or paralyzed skunks 
in the field. Of three skunks examined 
by the writers, one had died of injuries 
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inflicted by an automobile, and one from 
the combined effects of exposure and in- 
fection due to the loss of a front foot, 
probably in a trap; the third, taken in 
a barn lot, was rabid. A partial explana- 
tion of the fluctuation may lie in extensive 
woodchuck gassing campaigns and_ the 
depredations of hundreds of free-ranging 
dogs, especially in the southern half of 
Illinois. Neither factor, nor the combina- 
tion of the two, can account for the sud- 
denness and the degree of downward fluc- 
tuation apparent on the Black Prairie 
where gassing was most common. Even 
if they could account for the decrease, 
their absence could scarcely be responsible 
for the almost equally well-marked build- 
up in the population noted in 1939-40 in 
the Northwestern Sand Prairie. Disease, 
or the operation of a cycle, remains as the 
most logical explanation. 

Habitats.—Scarcity of suitable cover, 
range and denning sites constitutes the 
chief shortcomings of Illinois skunk hab- 
itats. A shortage of water may be an 
additional problem in the Gray Prairie 
and Black Prairie regions. Food in the 
form of insects, mice, amphibians and 
carrion is undoubtedly ample in all re- 
gions; and the food problem is further 
reduced because of hibernation during 
severe weather when most of the above 
foods are difficult to obtain. 

The characteristics of a good skunk 
habitation are not precisely known, but 
since the largest Illinois catches are made 
in rolling or bluff country, in which mixed 
farming is practiced, figs. 5 and 25, and 
where there is a considerable area of tim- 
ber and pasture land with good water 
resources, it can be assumed that these 
localities offer the best habitats in the 
state. The Gray Prairie Region, which 
showed one of the lowest yields, has some 
of the same characteristics; but water is 
scarce there and undependable, bluffs are 
lacking, and more of the region is subject 
to burning. The function of bluffs may 
be important, since skunks living or hiding 
in them are protected against den destruc- 
tion (now illegal) ; such protection, per- 
haps, results in a larger breeding reserve. 
The use of woodchuck holes, especially 
for hibernating, is very common among 

skunks. Occasionally hollow trees or 
stumps are so utilized, fig. 20. The Gray 
Prairie Region, as well as the Northwest 
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Hills, contains many logged-over and un- 

cultivated areas devoted to grazing or 

orcharding which afford fair skunk range. 

Topographic and soil conditions in the 

Black Prairie Region are particularly un- 

favorable for ground dens, Of this region, 
probably less than 5 per cent, chiefly in 

the form of stream banks, satisfactorily 

meets the requirements of drainage and 

concealment for ground-denning mammals 

such as woodchucks and skunks. Heavy 

rains during the spring of 1939 and 1943 

may have resulted in some skunk mortal- 

ity, especially of young, through drowning. 

Throughout the Black Prairie, skunks den 

along ditch banks, tile drains, or under 

woodpiles or farm buildings. The various 

sand and other prairie regions of the state 

are rolling enough to afford good ground- 

denning sites. 
Trapping and Hunting.—lts slow 

movements and characteristic defense dis- 
qualify the skunk as a sporting species. 
Most of the skunks taken by hunters are 
captured incidentally to raccoon, opossum 
and mink hunting. About 20 per cent of 
the total catch is taken by hunters, and 
only about one out of five hunters is for- 
tunate—or unfortunate—enough to cap- 
ture them even incidentally. A very few 
hunters who specialize in skunks were en- 
countered during the survey, chiefly in the 
Western Prairie and the River Bluffs and 
Bottoms regions. Practically no skunk 
hunting is done in the Glacial Lakes or 
Black Prairie regions. 

Trappers, always strongly influenced by 
prices, were comparatively indifferent to- 
ward skunks. A large part of the catch 
was taken in connection with raccoon, fox 
and mink trapping. However, where 
skunks were numerous, and_ especially 
when a series of dens was located, trap- 
pers made deliberate efforts to take them. 
Serious skunk trapping is most common 
in the Northwest Hills, where the first 
weeks of the season are devoted to musk- 
rats and minks; after the formation of ice, 
traps are moved to the uplands for skunks 
and foxes. Even in this region, trappers 
whose regular business calls for meeting 
the public avoid skunks and quickly dis- 
pose of those taken in sets made for other 
animals. 
Management.—In view of the gen- 

eral though thin distribution of skunks in 
Illinois, the problems imposed by the 
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Fig. 20—Skunk den in base of overmature 
white elm, Pere Marquette Wildlife Area, 

Calhoun County. 

cyclic-like behavior of the species and the 
ease with which the animals are taken in 
any sort of upland set, we have no specific 
recommendations for management. It ap- 
pears most practical to continue to list 
skunks with other fur animals and to sub- 
ject them to the same open season. The 
public, farmers and sportsmen especially, 
should realize that the skunk is one of 
the most valuable rodent and insect con- 
trols. We are opposed to large-scale con- 
trol of this species in the interest of game 
or poultry. We endorse land use leading 
toward the reforestation and protection of 
stream banks and other areas not suited 
to cultivation. Such a policy should ulti- 
mately result in more wildlife habitats, 
from which skunks would benefit. 

Mink 

Two subspecies of minks occur in IIli- 
nois, the common mink and Mississippi 
valley mink (Necker & Hatfield 1941). 
The ranges of the two overlap, but the 
former has the more southerly distribu- 
tion. The common mink is slightly smaller 
and darker than the other subspecies. 

Minks, like skunks, are generally dis- 
tributed over Illinois; the density of popu- 
lation appears to parallel muskrat num- 
bers and the amount of permanent water. 
For the season of 1938-39 the total calcu- 
lated catch was 53,723, worth $376,061 ; 
and in 1939-40, 45,254, worth $271,524, 
table 11. The take of the second year 
shows a decline of about 16 per cent from 
that of the first. The decline in value was 
somewhat more, since the average price 
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per pelt dropped from $7 for 1938-39 to 
$6 for 1939-40, table 5. Even after the 
drop in price, the mink remains, per pelt, 
the most valuable fur animal now occur- 
ring in the state. These prices may be 
considered low, in view of a value of near- 
ly twice as much during a part of the 
previous decade. Minks, with about 4 per 
cent of the total number of fur animals 
pelted, ranked third in the catch for the 
two seasons of the survey, table 20. 
Popularity.—Among trappers the 

mink is even more popular than the musk- 
rat, although the difference is slight. 
These two species constituted over 72 per 
cent of the annual catch and over 84 per 
cent of the annual value of all Illinois raw 
furs for the seasons of the survey, table 20. 
As would be expected, the popularity of 
minks among non-fur-takers is not so high, 
since by many farmers and sportsmen the 
species is considered in the light of its oc- 
casional depredation on poultry and game 
birds. Out of a total of 718 answers from 
fur-takers in regard to opinion of minks, 
only 8 favored fewer of these animals, 
and it is probably significant that 7 of 
the 8 answers were from the Black Prai- 
rie and Glacial Lakes regions, in parts 
of which poultry raising and hunting 
pressure are maximum for the state. It 
is safe to say that minks rank higher than 
opossums, weasels and skunks in general 
public esteem. 
Damage and Control.—vThe chief 

damage caused by minks has been indi- 
cated. Individual minks may indeed be 
destructive; we have a number of recent 
reports to this effect. Individual minks 
have been known to kill a dozen or more 
chickens in one night. Perhaps the great- 
est economic loss caused by the species is 
to muskrats. Dearborn (1932) found 
that in southern Michigan about one- 
fourth of the winter food of minks con- 
sisted of muskrats, which are also part of 
the summer diet, but the proportion is 
probably lower because of the greater 
availability in summer of other warm- 
blooded prey. A number of trappers along 
the Illinois River, and one manager of a 
2,600-acre duck club and muskrat ranch, 
reported that they killed minks at every 
opportunity throughout the year. ‘This 
club manager reported finding 13 freshly 
killed muskrats, 2 mallards and a coot 
in one mink den. he muskrats were sold 
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for $1.90 each and the mink pelt for 
$12.50 (Yeager 1943a). 

‘Trapping is recommended as the best 
means of mink control. Minks, quite 
properly considered intelligent mammals, 
are rather easily taken in both trail and 
baited sets. Because of the high value of 
the furs, we strongly recommend that, 
where possible, control be postponed until 
the winter months. In the event that con- 
trol at other seasons is necessary, release 
of trapped animals at points where dam- 
age is not likely to occur may well result 
in a future income of several dollars per 
mink. 
Populations.—The annual mink catch 

for the period covered by the survey indi- 
cates considerable variation in population 
density by regions. The take of 0.95 mink 
per square mile in 1938-39 and 0.80 per 
square mile in 1939-40 represents a reduc- 
tion of about 16 per cent; for muskrats 
the reduction in take during the same pe- 
riod was about 25 per cent; for opossums, 
30 per cent; raccoons, 19 per cent; and 
skunks, 26 per cent. The reduction of 14 
per cent in the value of mink pelts in 
1939-40, table 5, does not explain the 
reduction in catch, since any animal worth 
an average of $6 each, and which is as 
small and as easily handled as the mink, 
is captured by fur-takers at every oppor- 
tunity. Practically all experienced trap- 
pers interviewed were of the opinion that 
a steady decline in mink populations had 
been in progress for several years. Of the 
trappers expressing an opinion on the catch 
for 1938-39 as compared with that for the 
previous year, 55 reported an increase, 64 
no change and 112 a decrease; for the 

season of 1939-40, 55 reported an in- 
crease, 64 no change and 156 a decline, 
table 11. 

The Glacial Lakes Region, with 2.69 
and 2.76 pelts per square mile for the two 
seasons of the survey, showed by far the 
heaviest mink catches. The River Bluffs 
and Bottoms Region was second, with 
catches of 1.70 and 1.20 minks per square 
mile. The Western Prairie (0.92 and 
1.22), Northwest Hills (0.87 and 0.91), 
the Gray Prairie (0.99 and 0.78), North- 
western Sand Prairie (0.71 and 0.97), 
Black Prairie (0.52 and 0.36) and the 
Central Sand Prairie (0.32 and 0.36) 
followed in this order, table 11. In the 
second season as compared with the first, 
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the catch showed reduced populations in 
the River Bluffs and Bottoms, the Black 
Prairie and Gray Prairie regions. All 
other regions showed an increased catch. 
Drought during the fall of 1939 may be 
advanced as a reason for the decline in the 
Black Prairie and Gray Prairie regions. 
The cause or causes for the appreciable 
decline in the River Bluffs and Bottoms 
Region are not known, but they may be 
suggested by certain social and economic 
factors peculiar to the region. It is certain 
that this area bears a heavy trapping and 
fur hunting pressure. Reasons for in- 
creased catches in the northern and north- 
western parts of the state are likewise 
unknown. 

Habitats.—lllinois mink habitats are 
so variable that they range from glacial 
marshes in the northeastern part of the 
state to cypress swamps in the southern 
tip, figs. 21 and 22. It is doubtful which 
type of habitat offers the better range; the 
yield for Lake County averaged 2.73 
minks per square mile for the two seasons 
of the survey, and Union County, just 
north of the cypress swamps, averaged 
1.79 during the same period. The cypress 
swamps themselves would probably have 
shown a greater density in catch. 

The Lake County habitat is character- 
ized by marshes, shallow lakes of glacial 
origin, little timberland and large muskrat 
populations; Union County, by much 
heavy timber, numerous small creeks and 
springs, steep bluffs and a low muskrat 
population. The cypress swamps are even 
more heavily forested, but without bluffs 
and muskrats, and with but few springs. 
Comparable populations in such widely 
diverse habitats, in addition to general 
distribution in every county in Illinois, 
indicate great adaptability in minks and 
suggest that the species may long remain 
one of the more important fur animals of 
the state. 

Ability to make use of almost any sort 
of cover in the vicinity of water gives the 
mink a great advantage over larger and 
more intolerant animals, such as the rac- 
coon, figs. 23 and 24. The shore lines 
of streams, fig. 23, lakes, ponds and marsh- 
es; small runs and ravines, fig. 24; drifts, 
windfalls, brush, timberland and slashings : 
all afford mink cover. In the Glacial 
Lakes Region, marshy shore lines, stream 
banks and muskrat houses provide cover 
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and denning areas. In the Gray Prairie 
Region, cattail-bordered mine ponds and 
small lakes, bogs and springs make up for 
the intermittent nature of the many small 
streams. In the vicinity of many of the 
ponds and springs there are thick slash- 
ings, the result of hasty logging of mine 
props, where a combination of brush, 
stump sprouts and second growth offers 
excellent mink cover. The Northwest 
Hills provide good forest cover and the 
Northwestern Sand Prairie contains con- 
siderable marsh area. Both regions have 
numerous small, permanent waterways; 
drainage ditches partly replace streams in 
the latter region. In the Black Prairie and 
Central Sand Prairie regions, lack of water 
is the greatest shortcoming; most of the 
streams and ditches, especially in dry years, 
are intermittent. During the fall of 1939 
the water shortage in these two regions 
was serious, and probably accounts in part 
for the reduced mink yield. 

Along the Illinois River, many minks 
live on or near wooded islands, isolated 
by marsh and shallow water. They den 
chiefly in hollow tree bases, especially 
willows, or in the ground, and in some 
cases muskrat trappers here are not aware 
of their presence, often in comparatively 
large numbers. 

Trapping and Hunting.—Approxi- 
mately 87 per cent of the Illinois mink 
catch was taken in traps during the two 
seasons of the survey. Many minks, espe- 
cially along the Illinois and Mississippi 
rivers and in the Glacial Lakes Region, 
were taken in connection with muskrat 
trapping. Nearly all such minks were 
caught without the use of bait, trappers 
taking advantage of the mink’s habit of 
traveling muskrat runs and entering musk- 
rat houses and dens. Most bait sets were 
in shallow water and therefore operative 
only during nonfreezing weather. Other 
sets were made on logs, in narrow ditches 
and runs, and at points along waterways 
where minks were likely to step. Nearly 
all of the catch in the Glacial Lakes, 
Northwest Hills, Black Prairie and the 
Northwestern Sand Prairie regions was 
made by trappers. 

About 13 per cent of the Illinois mink 
catch for the two seasons of the survey 
was by hunters. In the Central Sand 
Prairie in 1939-40, hunters accounted for 
58 per cent of the catch. In no other 
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Fig. 22— ... swamps of cypress and tupelo gum in the southern tip of the state. 
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Fig. 23.—Saline River, Gallatin County. This forest-bordered stream illustrates one type 
of mink habitat common in the southern and southeastern parts of Illinois. 

region did the hunter catch exceed 35 simple to dig the animal out, a practice 
per cent. Both day and night hunting was now specifically prohibited by law. When 
practiced, the former being the favored — sighted, such minks were usually shot with 
method during tracking snows. Once the a small rifle or pistol, or were chased out 
den was located, it was comparatively tobe caught by dogs. Occasionally, a good 

Fig. 24.—Gibbon’s Creek, Pope County. Rock-bottomed creeks such as this offer suitable 

mink range in southern Illinois. 
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dog would actually tree a mink and hold 
it long enough to be shot. More common- 
ly, however, minks were “treed” in holes, 
windfalls, hollow snags or logs, or in piles 
of debris, and were taken by unstinted use 
of ax or spade. For the state as a whole, 
during the two survey seasons, about one- 
half of the trappers and one-fourth of the 
hunters were successful in taking minks, 
table 11. 
Management.—A trapping season 

Nov. 15 to Jan. 15, or Dec. 1 to Jan. 31, 
is considered satisfactory for this species. 
Destruction of mink dens should be 
stopped, although the loss of ground dens 
is obviously less detrimental to minks than 
the cutting of den trees is to raccoons. A 
general program of habitat restoration fea- 
tured by reforestation, erosion control, wa- 
tershed protection and protection against 
fire and overgrazing would greatly benefit 
mink as well as other wildlife populations. 
Close pasturing of stream and ditch banks 
is very destructive to both mink and musk- 
rat range. Drifts, debris, windfalls and 
brushy growths, where land use permits, 
provide very acceptable mink cover. 
Wide-scale mink control over large re- 
gions, in the interests of poultry or game, 
is inadvisable. 

Long-Tailed Weasel 

Two kinds of weasels are listed by 
Necker & Hatfield (1941) as occurring 
in Illinois. These are forms of the long- 
tailed and least weasel. The latter, of 
little or no importance in the fur trade, 
occurs in only a few of the northeastern 
counties, with one record from Lee Coun- 
ty. 

Unlike species of more general distribu- 
tion over the state, such as the skunk and 
mink, the long-tailed weasel is concen- 
trated principally in the more northern 
counties. It occurs, however, in every re- 
gion, and in all is one of the less important 
fur animals. In 1938-39, the total calcu- 
lated catch was 8,889, worth $3,111.15; 
in 1939-40, it was 8,796, worth $3,078.60, 
table 12. The decline in the second season 
was only about 6 per cent; all other spe- 
cies except the gray fox, which gained 
slightly in the second season, showed a 
greater catch decline than the weasel. 

No long-tailed weasels appeared in the 
catch data from the Western Prairie in 
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1938-39, and the same was true of the 
Gray Prairie in 1939-40. While we are 
certain that the catch in these regions was 
very low, we are equally certain that .a 
few of these animals were taken in the 
areas during the years for which there are 
blanks, table 12. These blanks suggest 
inaccuracies in the data, which a larger 
sample might have eliminated. In the 
Western Prairie Region, the calculated 
catch for the season in which the weasel 
was represented was only 0.04 per square 
mile, and in the Gray Prairie Region only 
0.03 per square mile. The error therefore 
is small. The average pelt value of 35 
cents, table 5, is only about one-third the 
price received for weasel skins at times 
during the previous decade. 
Popularity.—The long-tailed weasel 

is usually considered one of the most un- 
desired fur animals in Illinois. Trappers 
show little enthusiasm for weasels because 
their fur is of little worth and they may 
spoil sets made for foxes, minks and other 
more valuable species. Farmers and sports- 
men consider them the worst mammalian 
enemies of poultry and game. Of a total 
of 12+ answers concerning weasel popu- 
larity, 25 favored fewer weasels. Coming 
directly from fur-takers, these answers 
represent a positive indictment. Several 
years ago, when trappers commonly aver- 
aged $1 for long-tailed weasel pelts, they 
were an appreciated item. As determined 
in the survey, unpopularity was general, 
but most pronounced in the southern part 
of the state. 
Damage and Control.—There is lit- 

tle question concerning the destructive- 
ness of individual weasels. As a species, 
the long-tailed weasel may be considered 
bloodthirsty, and its reputation for ruth- 
lessness in killing is well founded. It 
should be remembered, however, that this 
trait is exercised as readily and as vigor- 
ously on meadow mice as on chickens or 
ducks. Weasels kill thousands of rats and 
mice, and in some situations are good 
friends of the farmer. We recommend 
that destructive weasels be killed as 
promptly as possible and, in view of the 
low pelt value, without regard to season. 
Trapping is probably the most effective 
control, and traps set around a fresh kill 
are almost certain to make a catch. 
Populations.—Nowhere in Illinois 

can the long-tailed weasel population be 

a ae 
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considered dense. The heaviest catch for 
the two seasons of the survey was in the 
Glacial Lakes Region, where the yield 
averaged ().82 weasel per square mile per 
year, table 12. The next heaviest catch 
was in the Northwestern Sand Prairie 
Region, with takes of 0.41 and 0.89 pelt 
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be situated in the vicinity of farm out- 
buildings. Haystacks, brush piles and 
windfalls are also preferred units of the 
habitat, the animals probably being at- 
tracted to such places because of the abun- 
dance of mice. In the River Bluffs and 
Bottoms Region, weasels frequent the 

Fig. 25.—Rolling terrain and comparatively limited agricultural use of the land character- 
ize the Northwest Hills Region. This and other northern Illinois regions produce most of the 
long-tailed weasels taken in the state. 

per square mile in the two years. “The 
Black Prairie yield was 0.23 and 0.15 pelt 
per square mile, mainly from the northern 
half of this region. In all other regions 
the catch was very low. 

The writers have no explanation for the 
apparent regional fluctuation in the catch. 
Few trappers expressed an opinion on the 
changes in long-tailed weasel population. 
Of those who did for the season of 1938- 
39 as compared with the previous season, 
28 reported an increase, 28 no change and 
8 a decrease, table 12. With a continued 
poor demand for weasel furs and with 
normal populations of rodents and rabbits, 
it is reasonable to expect some increase in 
weasel numbers. 
Habitats——The long-tailed weasel is 

an upland furbearer. Rolling farms, pas- 
tures and brushland apparently provide 
the best Illinois habitats, figs. 5 and 25. 
Fencerows of shrubs or stone provide typi- 
cal farmland den sites; dens may often 

steeper hillsides as well as the farmed and 
pastured areas. In all regions, dense cover 
adjacent to fields or grassland provides 
favored range. 

Trapping.—Long-tailed weasel trap- 
ping is very simple and in Illinois is prob- 
ably not deliberately practiced outside of 
the northern counties. A large part of 
the catch is incidental, especially in con- 
nection with skunk trapping. Weasels are 
readily attracted by fresh, bloody meat 
bait. Traps of small size, such as No. 1, 
are usually placed along fencerows, stone 
fences and piles, wood lots, brushy areas, 
ditches and creek banks. Very little, if 
any, of the catch is taken by hunting. 

In the two-season survey, white weasels 
amounted to approximately 28 per cent of 
the calculated catch; a small percentage 
of the pelts were mixed, and by far the 
largest percentage were brown. Lake 
County, with 36 per cent, showed the 
largest percentage of white pelts. The 
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proportion decreased progressively south- 
ward, white weasels being rare in central 
Illinois. 
Management.—A season opening Dec. 

1 and closing Jan. 31 is satisfactory for 
maintaining the present long-tailed weasel 
population. 

Red Fox 

According to Bailey (1936), two varie- 
ties of the red fox occur in Illinois. These 
are the northern plains red fox, Vulpes 
fulva regalis Merriam, and the eastern 
red fox, Vulpes fulva fulva (Desmarest). 
The range of the two subspecies overlaps, 
particularly in the northern part of the 
state. Necker & Hatfield (1941) list only 
Vulpes fulva Desmarest. 

The red fox occurs throughout the 
state. In the seasons of the survey it 
ranked seventh in number of pelts and 
sixth in value, table 20. In 1938-39, the 
calculated catch was 10,674 pelts, worth 
$32,022; in 1939-40 it was 6,688 pelts, 
worth $18,392, table 13. These numbers 
represent only 0.76 per cent of the total 
fur catch over the 2-year period, table 20. 
During the first year, red fox pelts aver- 
aged about $3.00 each, and during the 
second, about $2.75 each, table 5, or about 
one-fourth of the 1924-29 value. 

Popularity.—In Illinois, the red fox 
is one of the most controversial fur ani- 
mals. Here, as elsewhere, it commands 
a great deal of public interest. In many 
southern Illinois localities, it is regarded 
highly as a sporting animal, and in many 
northern parts of the state it is vigorously 
condemned as a pest. Because of its mice- 
and rabbit-destroying tendencies, it is 
looked upon with favor by orchardists 
in the southern zone, where it has had 
the legal status of most other fur animals. 
In the northern zone, it was unprotected 
in both years of the survey and might be 
hunted and killed at any time. Several 
counties in the northern zone recently 
offered bounties of $2 for adults and $1 
for pups. In the central zone, the red 
fox was protected in 1939-40 but not in 
1938-39. Due to increasing numbers, red 
foxes are in many parts of the state grow- 
ing in popularity with day hunters who 
may “walk them up” or hunt them with 
dogs. 

Farmers and upland game hunters dis- 
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like the red fox because of its actual and 
alleged depredations on poultry, quails 
and pheasants. On the other hand, in cer- 
tain southern localities, the activities of 
fox-hunting clubs over a period of many 
years have instilled in the public mind a 
respect for the species. In such localities, 
persons of differing opinion act and ex- 
press themselves privately ; and trappers in 
such communities do not readily report 
their fox catches. 

Of the answers received from fur-takers 
contacted in the two seasons of the survey, 
a total of 239 favored more and 78 favored 
fewer red foxes. Non-fur-takers are 
known to be emphatic in their opposition 
to more red foxes. In comparison with the 
attitude toward the mink and muskrat, this 
degree of unpopularity may be considered 
an indictment against the species. Most 
fur-takers and all trappers valued the red 
fox in terms of income and desired to see 
it protected during months of the year in 
which its fur is of no value. It is apparent 
that the species suffers through lack of 
accurate, widespread knowledge concern- 
ing its food habits. Under present con- 
ditions it happens too often that the harm 
foxes do lives on, while their beneficial 
traits go unnoticed and unknown. 
Damage and Control.—Complaints 

concerning the loss to foxes of small pigs, 
as well as poultry and game birds, are 
frequently heard. During the survey, 
many complaints involving fox depreda- 
tions on chickens were received. It was, 
however, difficult to obtain specific cases 
of extensive damage. Some farmers and 
many sportsmen advised that they killed 
foxes at every opportunity; other farmers 
thought highly of fox-hunting clubs in 
the belief that they kept the foxes off their 
property. 

In appraising actual damage, it seems 
safe to state that foxes take poultry, and 
to a lesser degree pigs, rather generally 
over the state, but only in a very few cases 
are the animals a serious menace to poul- 
try or stock raising. The predation of 
foxes on game birds has been studied only 
locally, and is subject to so many variables 
that no statewide evaluation of this con- 
troversial issue can be made. In one 
Michigan locality, Dearborn (1932) 
found that mammals, chiefly rabbits and 
mice, made up over 40 per cent of the 
summer food of red foxes in 1930 and 
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over 90 per cent in 1931. Other workers 
have reported similar findings. Predation 
on game is probably rather general, but, 
except perhaps locally, it is doubtful if 
foxes ever threaten game populations with 
extermination. Foxes are most destructive 
during the spring months when foraging 
for their young; at all seasons availability 
of prey largely determines the kind of 
food and the degree to which it may be 
taken (Errington 1937a). One of the 
best ways of protecting poultry, therefore, 
is to keep it out of the fields and woods. 

‘Trapping and hunting are recommend- 
ed as the best means of controlling red 
foxes; a well-trained dog will keep all 
foxes at a distance. The use of poison and 
gas, now illegal against fur animals in 
Illinois, is not recommended at any time. 
The payment of bounties and the killing 
of animals when the pelts are valueless 
invariably result in waste of money and 
valuable furs. It should not be forgotten 
that one or more prime fox pelts per year 
may cover, or more than cover, predation 
losses on the average farm. In the neces- 
sity of reducing fox populations over siz- 
able areas, more intensive hunting and 
trapping are suggested during the winter 
months when the fur is prime. During the 
trapping season local trappers often gladly 
aid in control. 
Populations.—In the opinion of nu- 

merous experienced trappers, an increase 
in the red fox population became apparent 
about 1931, and a peak was reached in 
1934-35. Since that time the population 
seems to have remained relatively stable 
except for minor or local fluctuations. 
The high 1938-39 catch probably does 
not represent a peak year in either value 
or number of pelts, for the following 
reasons: low fur price, better employ- 
ment than during the depression years 
and the generally prosperous condition of 
agriculture, especially in the corn belt. In 
1939-40, the decreased catch of about 37 
per cent below that of the preceding year 
may indicate a cyclic reduction in num- 
bers. Of a total of 165 expressions of 
opinion from fur-takers, 119 indicated a 
recent increase in red fox numbers, 23 no 
change and 23 a decrease. 

Every region was represented in the 
catch during the survey, but the Glacial 
Lakes catch was extremely low, only 0.01 
red fox per square mile in 1939-40. Red 
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foxes were not represented in the data 
for this region the preceding year. The 
heaviest catch, 0.29 and 0.30 pelt per 
square mile, was taken in the River Bluffs 
and Bottoms Region. Thus, in no region 
did the catch average as much as one red 
fox per 3 square miles. The red fox and 
the weasel have lower averages for the 
state as a whole than any other fur ani- 
mals except the gray fox and other species 
that do not have state-wide distribution. 

Habitats.—Catch figures indicate that 
the best red fox habitat in Illinois is of- 
fered by the River Bluffs and Bottoms 
Region, and the second best by the Black 
Prairie. The cover of the first region, 
with its timber, brushland, bluffs and 
steep narrow ravines, irregularly inter- 
spersed with fields and pastures, should 
be expected to provide good habitat, fig. 
26. Cover on the Black Prairie is fur- 
nished chiefly by timbered bottomland, 
woodlots and waste areas such as strip- 
mines and abandoned gravel pits. Strip- 
mines in Fulton and Vermilion counties 
are known to hold comparatively large 
numbers of red foxes. Hunters, on snow, 
often jump foxes in daytime in open fields. 
‘The intermittent nature of streams in the 
Gray Prairie, Central Sand Prairie and 
many parts of the Black Prairie lowers 
the general quality of the habitat in these 
regions. As reflected in the catch, the 
Glacial Lakes offers the poorest red fox 
range, but this indication is hard to recon- 
cile with the known cover, water and food 
resources of the region. So far as the 
writers are aware, red foxes here are not 
accorded special protection by fox clubs 
or other organizations. It seems probable 
that the method of trapping, wherein a 
great majority of the sets are made for 
muskrats and minks, precludes the taking 
of many foxes. Because of low price, little 
deliberate fox trapping was done any- 
where in the state during the survey years. 

Trapping and Hunting.—Approxi- 
mately one-half of the Illinois red fox 
catch was made by trappers and one-half 
by hunters, as determined in the survey, 
table 13. The degree of both trapping 
and hunting, however, varied widely by 
regions. Trapping predominated in the 
Gray Prairie and Glacial Lakes regions; 
hunting was the more common method 
of capture in the Northwestern Sand Prai- 
rie, the Central Sand Prairie and the 
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Fig. 26—Good red fox range in the Ozark foothills, Hardin County, Shawnee National 

Forest. This is in the River Bluffs and Bottoms Region. 

Northwest Hills regions. In other regions 
both methods were employed about equal- 
ly, but with wide variations by years. For 
example, in the Black Prairie, trappers 
took only 14 per cent of the red foxes in 
1938-39, but 80 per cent the next year. A 
somewhat similar situation was noted in 
the River Bluffs and Bottoms Region. 

No attempt will be made here to give 
an account of fox hunting in Illinois. Its 
devotees are fully as enthusiastic as those 
who pursue the coon, and the chase itself 
is probably even more of a social event. 
Fox hunters are typically “crony” groups, 
often rivals in other walks of life but able 
to find common ground in baying dogs, 
camp fires, stimulants and stories. Fox 
hunting is one of the great American tra- 
ditions, and a diversion in which the recre- 
ational returns far outweigh any monetary 
value of the furs. Farmers and business 
men, rural and urban dwellers, make up 
the membership of practically all fox- 
hunting clubs. Fox hunts or fox drives, 
staged in daytime, are becoming very com- 
mon in the Black Prairie Region. 

Fox trapping is probably the best exam- 
ple of the trapper’s art. Few species are 
credited with more intelligence than foxes 
in avoiding traps, and years of experience 
seem to be necessary before a trapper ac- 
quires the status of a fox expert. Success- 
ful trappers use both baited and nonbaited 

sets. Traps placed in trails, gaps in woven 
wire fences, on mounds overlooking some 
natural food or lure are often successful. 
When bait is employed, it is commonly 
buried around a stump or rock and traps 
placed in the freshly excavated soil. Many 
successful sets are made on or around old 
straw stacks. 

Fox hunters often strenuously oppose 
the use of traps for foxes, as well as other 
animals, because of the possibility of 
catching dogs. 
Management.—A few foxes “go a 

long way.” In farm communities there is 
more danger of red foxes becoming too 
numerous than of probably any other fur 
species. Since the population trend in IIli- 
nois during recent years has been upward, 
there is no need of protection beyond that 
normally accorded to other fur animals in 
this state. Indeed, it may become desirable 
to reduce local red fox populations, and 
increased hunting and trapping in season 
is the method recommended. We feel that 
bounties are not effective in control and 
that they may encourage bootlegging of 
fox furs and other undesirable practices. 
The destruction of adult foxes and pups 
during the summer months results in 
waste and should be discouraged except 
in cases where animals of known guilt are 
involved. 

For most years, an open season coincid- 

he 
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ing with that for all other fur animals, 
with control based on more _ intensive 
hunting and trapping in season, offers the 
simplest plan of management, and one 
fair to hunters and trappers alike. An 
unprotected status of the species in the 
northern and central zones may be justi- 
fied in periods of a decidedly upward trend 
in red fox populations. The period for dog 
training should coincide with that recom- 
mended for coon dogs, Sept. 15 through 
Jan. 31, and for the same reason. 

Gray Fox 

The gray fox is essentially a timberland 
species, and in Illinois in the two seasons 
of the survey was found in greatest density 
in the River Bluffs and Bottoms Region, 
fig. 27. Here the calculated catch aver- 
aged 0.35 pelt per square mile in 1938-39 
and 0.42 per square mile in 1939-40, table 
14. The Northwest Hills ranked second 
in catch density, with an average of 0.29 
and 0.20 pelt per square mile in 1938-39 
and 1939-40, respectively. The North- 
western Sand Prairie and the Glacial 
Lakes, with trace yields averaging 0.03 
and 0.01 pelt per square mile, respective- 

5 a> r= “ & 

& 

ee 
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ly, were represented only in 1938-39. The 
survey indicated that the species appeared 
in the catch only in these four regions. 
In 1938-39, the calculated catch of gray 
foxes was 4,328, worth $7,574.00; in 
1939-40, 4,889, worth $8,555.75, table 
14. Gray foxes ranked eighth in the catch 
for these two seasons, table 20. The aver- 
age price for these years of $1.75 per pelt, 
table 5, may be considered lower than 
normal. 

Popularity.—The gray fox is gener- 
ally unpopular. It lacks the sporting qual- 
ities of the red fox, and in the public mind 
it 1s a serious predator on poultry and 
game. Fur-takers are indifferent because 
of the low pelt value. Of the total of 142 
opinions expressed by trappers and hunt- 
ers, 92 favored more and 50 fewer ani- 
mals. Thus, the gray fox, along with the 
opossum and coyote, ranks very low in the 
estimation of Illinois fur-takers. 
Damage and Control.—The remarks 

made under this heading for the red fox 
are generally applicable to the gray fox. 
Some persons regard the gray fox more 
destructive to game, particularly forest 
game, than the red fox. 
Populations.—The data at hand indi- 

Fig. 27—The gray fox is typically a forest-inhabiting species. The foothill and river bluff 

types of Union County offer excellent range for this fox. 
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cate a slight increase in the gray fox pop- 
ulation in 1939-40 over that of the pre- 
ceding year; thus, this species was the 
only one to show an increase during the 
period covered by the study. In the River 
Bluffs and Bottoms, gray foxes appear to 
be more numerous than red foxes and in 
favored localities may show a ratio of two 
to one over the reds. In the regions from 
which catches were recorded, the gray fox 
showed an average catch for the survey 
period of about 0.26 pelt per square mile 
as compared with slightly less than 0.16 
for the red fox, but for the state as a 
whole the red fox catch was approximate- 
ly twice as heavy, being almost 0.16 per 
square mile compared with about 0.08 per 
square mile for the gray fox, tables 13 
and 14. 

In the Northwest Hills and River 
Blufts and Bottoms regions, the only two 
in which the gray fox was plentiful, there 
was comparatively little variation in the 
population as indicated solely by catch in 
the two survey seasons. Red fox catches 
in four regions indicated great differences 
in numbers between the two seasons, table 
13. It may be that the gray fox is less 
cyclic, but on the basis of data at hand 
such a statement represents little more 
than speculation. Higher fur prices would 
undoubtedly have resulted in larger catch- 
es, and for this reason it is impossible to 
estimate population on catch alone. It is 
certain that the gray fox occurs over a 
larger area and in greater numbers than 
indicated by survey data. 
Habitats——The gray fox range in IIli- 

nois is not decreasing as rapidly as former- 
ly, because of the fact that many brush 
areas, refuges and forest preserves now 
occupy lands once farmed or subject to 
lumbering operations. The best gray fox 
habitat in Illinois is in the River Bluffs 
and Bottoms Region, which is character- 
ized by heavy timber stands, underbrush, 
rock outcrops and deep, shady ravines, 
fig. 26. The Northwest Hills and the 
Northwestern Sand Prairie offer similar 
habitats. The Glacial Lakes Region is 
more parklike and lacks rock outcrops. 
Why no gray foxes were reported in the 
catch from the comparatively well-wood- 
ed Gray Prairie Region is not known. 
Distribution of the gray fox, as indicated 
by the survey, is principally over the north- 
ern half of the state, except for the River 
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Bluffs and Bottoms Region. This fox, to 
a greater degree than the red fox, is intol- 
erant of man and cultivation. 

Food for the gray fox in all its habitats 
is probably ample, consisting of rabbits, 
mice, birds, insects and fruits. The per- 
simmon is said to be important in regions 
where it occurs. 

Trapping and Hunting. — Over 
three-fourths of the Illinois gray foxes 
were taken by trappers and less than one- 
fourth by hunters in the years of the sur- 
vey. There is little deliberate attempt in 
this state to take them in traps; most are 
incidentally captured in sets made for red 
foxes, skunks and other land species. Trap- 
pers specifically trying for them employ 
methods similar to those used for the red 
fox. 

Gray fox hunting offers little of the ex- 
citement characteristic of red fox hunt- 
ing. Chases seldom last more than 30 min- 
utes and often not long enough to allow 
the hunter to make a stand. Gray foxes 
are sometimes treed in bushy or inclined 
trees, from which they are easily shot. 
Management. — Suggestions given 

under this heading for the red fox are 
generally suitable for the gray fox. 

Badger 

Badgers occurred in low numbers over 
the Northwest Hills and the Northwest- 
ern Sand Prairie Regions in 1938-39 and 
1939-40. Probably at no point in the state 
could they be considered common. AI- 
though the Illinois game codes of 1937 
and 1939 appear to have provided full 
protection for badgers, a common inter- 
pretation of the statutes was such that 
these animals were hunted and trapped 
through at least the season of 1938-39. 
The survey indicated that 116 were taken 
in 1938-39, but only 8 in 1939-40. Al- 
though these data are not considered re- 
liable, the reduction in 1939-40 suggests 
that the correct interpretation of the law, 
and an appreciable measure of protection, 
began about this time. The game code 
put into effect in 1941 clarified the pro- 
vision that accorded to badgers a year- 
around closed season. 

The low price of badger fur, averaging 
only about 75 cents per pelt for several 
years prior to 1941, restricted the catch, 
and probably was important in prevent- 
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ing complete extirpation of the species 

from the state. 
Badgers are generally considered a 

nuisance, and little appreciation accrues 
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among horses and cattle. In some locali- 
ties, and in certain years, control measures 
in the form of gassing and poisoned bait, 
now illegal, undoubtedly resulted in some 

Fig. 28—Horseshoe Lake, Alexander County. 

from their rodent-destroying value. Their 
dens constitute a hazard to livestock, and 
their ability to fight when cornered re- 
sults in the crippling of dogs. Trappers 
in this state found them hard to hold, 
tough to skin and unprofitable, because 
most Illinois badgers have the coarse, 
“hair-badger” type of pelt. For these rea- 
sons there was little deliberate effort to 
trap them even in the years when badger 
trapping was legal, and hunters sought to 
avoid badgers because of the resultant 
fights and maiming of their dogs. Most of 
the badgers were taken incidentally to 
trapping for other animals. Still-hunters 
accounted for a part of the take. Traps 
set at the entrance of dens, mistaken by 
trappers for those of skunks, were most 
productive and a large part of the badger 
catch was so made. 

The most suitable badger habitat in II- 
linois appears to be rolling, sandy grass- 
land prairie. Here the animals dig in- 
numerable dens and holes, partly in pur- 
suit of rodents. Such activities may de- 
stroy some pasture area, in addition to 
being the cause of occasional broken legs 

This and other oxbow lakes along the Mis- 
sissippi, Illinois and Ohio rivers, supplying food, water and relative seclusion, offer potential 

if not actual otter range. 

decrease in the badger population as well 
as that of skunk, woodchuck and other 
mammal species. 

In view of the scarcity of the badger, 
the writers believe it to be worthy of 
full protection except under such circum- 
stances as make control imperative. 

Coyote 

The coyote, according to Gregory 
(1936), was once plentiful in the Chi- 
cago region, later practically extirpated, 
“and only recently beginning to appear 
occasionally.” Its present population in 
the state is very low, and, as determined 
by the survey, it appeared in the fur catch 
only in the Northwestern Sand Prairie. 
It is, however, known to occur in other 
regions of the state. The tendency of the 
coyote to cross with dogs complicates its 
status considerably and partly accounts 
for the frequent reports of its occurrence. 
In many instances where such reports 
have been checked it was found that the 
animal involved was a police dog, or 
occasionally some other kind. A number 
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of records of recent date are given in the 
Mohr report. 

In its present numbers, coyotes in them- 
selves constitute little or no problem in 
Illinois, and many of the complaints 
popularly associated with them are in re- 
ality associated with wild or free-ranging 
dogs. In the event that coyotes become 
numerous, control measures may of course 
become necessary; any contemplated stat- 
utes and action relative to control of 
coyotes should include wild dogs. 

The catch of 91 coyotes calculated for 
1938-39 is believed to be based on too few 
data to be reliable. A catch of 25 per 
year is considered much more likely. 

Otter 

The otter, if not actually extirpated 
from Illinois, is present only in straggling 
numbers. The most recent records for the 
state are given in the Mohr report. This 
species has probably been of no appreci- 
able importance in the Illinois fur trade 
since about 1900. 

In view of the several large rivers in 
and bounding the state, and particularly 
the large backwaters along the Illinois 
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and Mississippi rivers that have formed 
behind navigation dams, there is undoubt- 
edly some suitable otter range in the state, 
fig. 28. Numerous deep, wooded, clear- 
water sloughs making up part of such 
backwaters offer ample food, water and 
seclusion. With continued protection, 
which fortunately has been given this spe- 
cies since 1929, it would not be surpris- 
ing to see otters regain a part of their 
former Illinois range. It is not considered 
likely, however, that they will appear in 
sufficient numbers, at least in the near 
future, to justify an open season. 

Beaver 

‘The beaver has been of no appreciable 
importance in the Illinois fur trade since 
about 1850. ‘This species was complete- 
ly extirpated in the state some time after 
Forbes (1912) had reported on the native 
animal resources of Illinois. It was re- 
introduced in 1935, and now appears to 
be established in Pope and Union coun- 
ties. An account of beaver restocking, 
increase and spread is given in the Mohr 
report. 

Except in certain southern Illinois lo- 

Fig. 29.—Beaver lodge at Wolf Lake, Union County, 1939. This bottomland stand of soft 

maple, cottonwood and willow was flooded in 1938. 
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calities, because of agricultural interests 
there is little potential beaver range in 
the state. In the more heavily forested 
counties, however, particularly where 
small streams or lakes, and cottonwood, 
willow, soft maple and other hardwood 
stands occur, the beaver would find a 
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bobcats may still occur in very low num- 
bers or, in the event of suitable protection, 
they may appear there in the future. Sev- 
eral bobcats were reported taken in Alex- 
ander and Jackson counties in 1942, from 
the forest-bluffs habitat along the Missis- 
sipp!_ River. In view of the general ab- 

Fig. 30.—An example of Illinois terrain, Pope County, suitable for bobcat range. Semi- 

wilderness forests and broken terrain offer territory attractive to this species. 

limited amount~ of permanent habitat. 
One well-used beaver habitat was cre- 
ated in Union County by flooding a small 
hardwood timbered bottom, fig. 29. It is 
not improbable that cottonwood- and wil- 
low-bordered stripmine lakes would sup- 
port beavers. There is, of course, no like- 
lihood of this species regaining its former 
importance in the state. 

Bobcat 

The bobcat, or wildcat, is another IIli- 
nois mammal now found in very low num- 
bers. Decimation was rapid after 1910 
because bobcats offer exciting sport, are 
condemned as destructive predators by 
farmers and many sportsmen, and require 
a semiwilderness habitat. The logging of 
cypress swamps in the southern tip of 
the state probably destroyed the last good 
bobeat range in Illinois. In several south- 
ern Illinois counties where sizable areas 
of forests and bluffs are found, fig. 30, 

sence of suitable range, it is likely that 
bobcats will never regain their former 
status, even in the more heavily timbered 
parts of the state. Other recent records 
of bobcat occurrence in Illinois are given 
in the Mohr report. 

Bobcats, because of the very low value 
of the fur, have never been of any appre- 
ciable importance in the fur trade, Illinois 
or elsewhere. 

House Cat 

The house cat is now one of the most 
abundant carnivores in I]linois, as in many 
other states. Its ecological influence has 
never been adequately studied, but that it 
is an important predator in farm regions 
can hardly be doubted. No close estimate 
of the Illinois house cat population is made 
here, but one per household, rural and 

urban, is not an exaggeration. This would 
amount to over 1,500,000 cats, of which 
at least half are free to range over game- 
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producing areas. It is certain that a very 
large number of rodents are destroyed 
by these cats, and equally certain that 
thousands of song and game birds and 
rabbits are also destroyed. The fur, while 
salable for a few cents per pelt, is of prac- 
tically no importance in the trade. This 
circumstance further disqualifies the spe- 
cies as a worthy member of the fauna. 

The writers recommend strongly a 
material reduction of the free-ranging 
house cat population and suggest shooting 
and trapping by conservation officials, 
sportsmen and trappers as the best method 
of effecting such reduction. 

TOTAL YIELD AND VALUE 

The foregoing sections have given in 
some detail the yield and value of each 
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important Illinois fur animal during the 
two seasons covered by the survey. The 
discussion is continued in the following 
paragraphs, but with all species grouped 
and the state considered as a unit. For 
convenience and brevity, much of this in- 
formation is presented in tables. 

Any consideration of the yield and 
value of the total fur resource of []linois 
should be prefaced by a discussion of fur 
prices. he average prices of the seven 
most important Illinois raw furs, 1909 
through 1942, is shown in fig. 31. With 
the exception of those for minks, prices 
during the seasons of 1938-39 and 1939- 
+0 were about equal to, or at least not far 
above, those prevailing during the worst 
years of the recent depression. Based on 
the opinions of hundreds of Illinois fur- 
takers, the fur catch has steadily declined 
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Table 17—Composition of calculated Illinois fur catch, expressed for each region and each 
important species as per cent of total catch for 1938-39 and 1939-40. 

PER 

Fur Musx- | Opos- : Cent 
SuRVEY ae ae Mink | SKUNK ese WEASEL a ae OF 
REGION Tora 

Catcu 

Northwest 

Biglisz2 fies. 71.94 8.21 5.14 Jol 4.77 69 0.72 1.42 1225 

Western Prairie | 42.96 35.00 8.69 4.91 7.59 0.16 0.69 0.00 52 
River Bluffs 

and Bottoms.| 12.27 57.49 $53 7.00 10.24 0.46 1.74 QED 16.83 
Northwestern 

Sand Prairie.| 83.08 6.69 2.80 2.98 1.81 2.16 0.43 0.05 11.98 

Glacial Lakes. .| 89.60 2.52 4.73 1.28 43 1.42 0.01 0.01 8.31 

Black Prairie...| 90.66 2.95 I 7A Ons 74 0.58 0.00 | 37.36 
Central Sand 

Rrairtes 2.5 =. 84.11 8.25 1.61 2 3.36 14 0.40 0.00 10.60 

Gray Prairie. ..| 34.86 42.43 10.00 5 6.05 eaty) 1.24 0.00 10.15 

Per Cent of 
Total 

Catches 2 |"68.19 18.31 4.36 3.80 AS) 0.78 0.76 0.41 {100.00 

during at least the last two decades. In decade. It is known that comparatively 
about 1920, when catches were larger and 
prices as high or higher, the total annual 
worth of Illinois raw furs was undoubt- 
edly in excess of the income shown for 
the seasons of 1938-39 and 1939-40. 

Prices have a very important bearing 
on catches of certain species. Red fox 
pelts were unusually valuable during the 
period 1927-30, but by 1932 had dropped 
nearly to the value of raccoon pelts, re- 
sulting in greatly reduced hunting and 
trapping pressure on red foxes. This con- 
dition may explain in part the increase in 
the numbers of these foxes during the last 

Table 18.—Calculated value of Illinois raw 

1938-39 and 1939-40. 

high red fox populations have prevailed 
since about 1933. 

Despite low prices, the muskrat take 
has continued heavy since the era of high 
prices. This is due to the comparative 
abundance of the animals and the ease 
with which they are trapped and handled. 
The relatively high level of mink fur 
prices since 1935 is undoubtedly responsi- 
ble in large measure for the severe re- 
duction in numbers of this valuable spe- 
cies. Low prices during recent years on 
other furs, particularly on those of opos- 
sums and foxes, undoubtedly resulted in 

furs per square mile in 10 sample counties, 

: SAMPLE AVERAGE, 
Fur Survey REGION eee 1938-39 1939-40 Ge 

INGEERWEStIAIUES. ocho Badassoceress Jo Daviess...... $18.44 $23.58 $21.01 

\iesyisraay Ege 2a ee eee ie eri ae Hancock....... 1335 Wy fa 19? 15.24 
2 

River Bluffs and Bottoms............. ae neater S| rae ee ae 

Northwestern Sand Prairie.............| Lee.........--.| 27.16 34.57 30.87 

iGracralmbakces|ss i tres ferecyers 4 wa Weaken as 2. te 70.54 62.12 66.33 

ECKSErAInicn yn vicina. A ae eee 2 Champaign..... 28.29 PAN Cy 24.90 

CentraliSand) Prairie... ..'hecs bs tce es Wiasoneers. ic 20.89 19.95 20.42 

Me Branklinijesc2 - 12.70 8.25 10.48 

eee ear te et oes Jaeoen 00 12.95 10.46 11.71 
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some increase in populations, but their net 
effect on these populations is difficult to 
evaluate. Studies of extended duration 
on representative areas are necessary be- 
fore the full effect of prices and various 
other economic and social factors can be 
determined. 

Of the factors other than price that 
may affect the fur catch, the most im- 
portant are weather, employment and the 
degree of prosperity among rural people 
generally. The effect of both employment 
and rural prosperity is apparent; during 
industrial booms, especially in mining and 
lumbering, or during eras of good farm 
prices, potential trappers are not inclined 
to follow the uncertain recourse of fur- 
taking for a livelihood. This reference to 
farmer-trappers chiefly concerns tenants, 
share-croppers and small farm owners in 
southern or southwestern Illinois. Few 
landowners in the more prosperous farm 
regions give any time or thought to the 
fur crop, since it is insignificant in com- 
parison with their main farm activities. 

As discussed previously, there has been 
a pronounced decline in farm-boy trapping 
in Illinois. The skill of older professional 
trappers offers discouraging competition 
to boys, who are now concerned with 
school and related activities. 

The effect of weather on the catch 
is highly important. Mild weather and 
open water usually result in increased 
catches, since traps placed on logs, in 
trails or at the edge of lakes and streams 
do not freeze down, and every night is 
a “catching” night. Extreme drought, re- 
sulting in dried-up water courses, serves 
to concentrate muskrats, minks, and prob- 
ably other species, on areas where water 
is available. Under such conditions the 
bulk of the catch may be made by rela- 
tively few trappers, while fur-takers with- 
out trapping water often hang up their 
traps for the season or until heavy rains 
fall. Dry conditions also make for poor 
trailing and consequently low night 
catches of raccoons, opossums, foxes and 
other fur animals. Very deep snow, sleet 
and floods are also detrimental to good 
catches. Cold weather induces hiberna- 
tion in raccoons and skunks, and reduced 
activity in certain other species. On the 
other hand, warm weather probably re- 
sults in maximum travel on the part of 
fur animals and therefore increased chance 
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of being taken in traps. Unseasonably 
warm weather may result in some spoil- 
age of pelts. Under certain conditions, 
especially in the Glacial Lakes Region and 
on the Illinois River marshes, ice a few 
inches thick is conducive to good muskrat 
trapping. 

In tables 15 and 16, respectively, the 
calculated total and average per-square- 
mile catch of Illinois furs is given by 
species and regions for both years covered 
by the survey. In table 17, these data are 
expressed in per cent for both species and 
regions, and for the state as a whole. In 
table 18, the calculated income value of 
the fur resource per square mile in sample 
counties is summarized; and, in table 19, 
the value is expressed in dollars for both 
species and regions, and in per cent for 
regions. Table 20, comparing catch with 
value, shows wide variation between total 
value and the total number of pelts for 
the various fur animal species. Similarity 
in percentages relating to catch and value 
for the same regions, tables 15 and 19, is 
due to compensating factors between num- 
ber and average pelt value of species. The 
data in tables 16 and 19 are taken directly 
from the preceding tables dealing with 
specific animals. 

The value of the fur resource in IIli- 
nois as given in table 19 for 1938-39 and 
1939-40 is probably lower than the aver- 
age annual income. How much lower it 
was than the average for the previous 20 
years is not known. The total income for 
1938-39 was $1,297,126.55, as calculated 
from sample data; for 1939-40, $1,106,- 
534.35, derived in the same manner. 
These data represent an average income 
of $1,201,830.45 per season. 

As stated in a previous section of this 

paper, the raw fur income is derived 

practically without investment or man- 

agement, and at no harvesting expense ex- 

cept time and the cost of trappers’ sup- 

plies. The investment, capitalized at 4 

per cent, required to yield a comparable 

annual income may be calculated by using 

the standard formula: 

$1,201,830.45 
0.04 ‘ 

or $30,045,761.25 

Capital = 

When the lower-than-average incomes 

of 1938-39 and 1939-40 are taken into 
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Table 20.—Calculated catch and value of Illinois furs for two seasons, 1938-39 and 1939-40. 

CatTcH VALUE 

SPECIES Total Per Cent Total Per Cent 

Ph of Total I hes of Total 
— Catch oe Income 

Muiskrat. 00 ook ecko Resor re 1,549, 226 68.19 $1,372,287 .00 57.09 
NY, CON UO, Ermine nas abla Me 98 ,977 4.36 647,585.00 26.94 
Raccoons ae ee ee 76,989 3.39 153,978.00 6.41 
Osicebaity. Seder is tee dae cob 415,832 18.31 83,166.40 3.46 
Sain Pet ete a oeas ee Re ee 86,321 3.80 73,911.00 3.07 
RR EGMOR <3 Rass Baars LR Oe 17,362 0.76 50,414.00 2.10 

ght: Pare UDR MOE a AEN cre ee 9,217 0.41 16,129.75 0.67 
Winaceliccet ec a oes aged 17,685 0.78 6,189.75 0.26 

SEA cee aR eae 2,271,609 100.00 $2,403 , 660.90 100.00 

consideration, the capital value of the Illi- 
nois wild fur resource is calculated to be 
about $35,000,000. 

ILLINOIS FUR TRADE 

During the 1939-40 fur season, 43 buy- 
ers and 5 large fur companies were visited 
in an effort to determine variations in fur 
quality, methods of handling and methods 
of selling Illinois furs. Fig. 32 shows the 
location of the fur buyers visited. Four of 
the fur companies are well known St. 
Louis firms; and the fifth, located in Chi- 
cago, does the largest fur business in Illi- 
nois. Through the cooperation of both 
buyers and dealers, considerable informa- 
tion was obtained on various phases of the 
fur trade in the state. 

Quality 

Our data are based on general observa- 
tions, dealers’ estimates and many person- 
al inspections of furs. We are not able to 
give many of the causes for the variation 
found in quality. This attribute of fur is 
fundamentally concerned with food, in- 
jury, age and season, and could not be 
studied experimentally in the brief survey 
made. 

Fur quality is ordinarily indicated by 
several terms, among which “prime,” ‘“un- 
prime,’ “kit” and “damaged” are most 
common. Color has an important bearing 
on quality. Furs are usually graded ac- 
cording to a numerical series: ‘No. 1,” 
“No. 2,” “No. 3” and “No. 4,” in which 

size is usually expressed as extra large, 
large, medium and small. A No. 1 extra 
large pelt represents the highest grade and 
value. No. 1 furs are prime and well 
furred; No. 2’s are semiprime; No. 3’s are 
damaged and extremely unprime; and No. 
+’s are kits, summer pelts and trash. 

Illinois muskrats, as characteristic of 
the species in North America, do not be- 
come fully prime until January; hence, a 
large part of the catch is more or less un- 
prime and is graded as “falls.” Muskrats 
are frequently graded as “falls,” ‘“‘win- 
ters’ and “springs,” the last class being 
the most valuable. It is significant that 
on most of the large muskrat marshes 
under management in Illinois trapping is 
not permitted until mid December. 

Fall trapping for muskrats results in 
the taking of kits, which are immature 
animals usually worth only a few cents. 
Their pelts are graded separately and 
sold as “linings.” Kits made up about 8.5 
per cent of the total Illinois muskrat 
catch in 1939-40. In that year, kits com- 
posed about 15 per cent of the opossum 
catch, 10 per cent of the raccoon catch, 4 
per cent of the skunk catch and 2.5 per 
cent of the mink catch. Weasels, minks 
and skunks graded out the highest per cent 
of No. 1’s, followed in order by raccoons, 
gray foxes, muskrats, red foxes and opos- 
sums. 

According to dealers and fur buyers, in 
the years of the survey about 11 per cent 
of all Illinois furs were damaged. Of this — 
volume, an undeterminable small _per- 
centage was trash. The per cent of dam- 
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aged furs amounted to 7, 13 and 14 per 
cent for the northern, central and south- 
ern zones, respectively. Damage was prob- 
ably most often caused by dogs, and was 
common among pelts taken by night hunt- 
ers. The percentage of damaged furs 
showed a correlation by zones with the 
amount of night hunting. Other causes of 
damage were carelessness in skinning and 
stretching, wherein pelts were cut or torn; 
fighting by the animals before or after 
they were taken in traps; and spoilage. 
Damage from fighting, which in some 
species shortly precedes mating activity, 
was common late in the season. Minor 
types of damage, from the standpoint of 
volume, were “curling,” “‘singeing,” “rub- 
bing” and “fading,” all usually a result 
of wear or mechanical injury and not 
apparent until late in the season. Musk- 
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Fig. 32.—Location of major fur companies 
and local fur buyers interviewed in determin- 
ing quality of Illinois furs and practices em- 
ployed in the state’s fur trade. One major 

company in Chicago and four in St. Louis, 
Mo., are represented. 
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rats showed by far the largest volume of 
damaged fur. Opossums showed the high- 
est percentage. This was due probably 
to the large volume of opossum furs taken 
with dogs and to carelessness in skinning 
and stretching these low-priced pelts. 
Other species such as raccoons and red 
foxes were occasionally damaged at the 
time of capture or in handling. A large 
part of damage in all species is prevent- 
able. 

In Illinois minks, an inferior grade 
known as “cotton” is found. ‘“Cotton” 
minks are usually detected by blowing into 
the fur side of the pelt, which discloses the 
grayish color of the under fur; some skins 
are so white that the defect is discernible 
from a distance. here appeared to be a 
distinct increase in the per cent of “‘cot- 
ton” minks for 1939-40 over the preceding 
season. Dealers reported that in the north- 
ern zone 3.9 per cent, in the central zone 
4+ per cent and in the southern zone 0.3 
per cent of the pelts were of “cotton” 
quality. The greatest number was re- 
ported from the central [llinois River 
valley, particularly from the vicinity of 
Havana. Here, one dealer stated that 
“cotton” minks made up 20 per cent of 
the catch, but this estimate may be too 
high. A large fur company, which re- 
ceives a great deal of Illinois fur, reported 
that of this state’s mink catch 1.46 per 
cent in 1938-39 and 5.5 per cent in 1939- 
40 were “cotton” skins. The cause of the 
defect and the reasons for its increase in 
1939-40 are not known. Reduction in 
value varies with the amount of white, 
but averages about 50 per cent. 

Illinois. skunks, which prime early, 

gerade largely to No. 1’s and No. 2’s; they 

are further classified according to the 

length and width of the two white dorsal 

stripes. These classifications are given in 

table 21. Pelts containing the smallest 

amount of white are the most valuable. 

As shown in table 21, the highest per- 

centage of dark skunks in Illinois came 

from the southern zone, although by far 

the largest skunk catches were made in 

the northwestern regions of the state. 

The northern zone produced the highest 

percentage of broad and narrow stripe 

pelts. 
Mange was observed on red fox, rac- 

coon, opossum and skunk pelts. It prob- 

ably occurred on others. The infestation 
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for all species ran less than 1 per cent. A 
few trappers reported taking lice-infested 
minks, which were thinly furred and of 
poor quality. Some of the mink pelts 
showed wounds, evidently the result of 
chewing or scratching irritated spots. 

Some account was taken of unusual 
skins observed in various fur-receiving and 
storage rooms, or reported by dealers. 
Such pelts usually bring less than furs of 
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muskrats at the rapid rate of 60 per hour. 
In Illinois, most trappers visit their 

traps daily, usually as early in the morn- 
ing as possible. Unlike north-woods trap- 
pers, few have lines so long as to require 
more than a half day to cover them. Lines 
run early in the day result in fewer es- 
capes, less damaged fur, less theft and, of 
course, much less suffering on the part of 
captured animals. Furbearers still alive 

Table 21.—Percentages of raw skunk furs of five different qualities, judged on the basis of 
color alone, from the three Illinois trapping zones, 1938-39 and 1939-40. Figures furnished by 

fur dealers. 

ZONE BLAcK STAR 

Wovtnern: =. She nia + 3 

Central. vite sk x3 3 7 

Southern: ........ 9 14 

22 39 32 
35 32 23 
29 25 23 

normal color, but it should be remembered 
that they make up an exceedingly small 
part of the total catch. This information 
may be presented as follows: 

Muskrat—albino, and a dappled color. 
Opossum—albino, white (not albino), 

black and rufus. 
Raccoon — albino, cinnamon-albino, 

black, and yellowish. 
Skunk—albino, russet, and broad stripe 

extending around under tail with white 
spots on abdomen. 

Mink—albino, sorrel, and “cotton.” 
Coyote—one odd pelt evidently result- 

ing from coyote-dog cross. 

Handling 

Despite the more or less standardized 
system of grading furs according to size 
and quality, there is a surprising laxity 
among trappers in handling skins, which 
has very important effects on quality. 
Carelessness, most often characteristic of 
boy and nonprofessional fur-takers, is due 
to several reasons: lack of individual skill; 
rush of work, particularly during the 
early part of the season; and ignorance 
or shiftlessness. Professional trappers take 
pride in handling their catches and some 
of them possess great skill in skinning 
and stretching, fig. 33. Many trappers 
are able to skin a muskrat properly in 45 
seconds and to stretch it in less time. 
Some experienced trappers regularly skin 

are killed by the trapper, usually by 
drowning if convenient, but often with a 
hatchet, club or small rifle. Most skunks 
are shot and most opossums are dispatched 
by breaking the neck with a stick or 
hatchet handle placed across it. Mud- 
coated animals are washed, either in a 
pond or creek or under a faucet. Skin- 
ning, except by the most successful musk- 
rat trappers along the Illinois River, is 
seldom done in the field. Skinning and 
stretching are thus usually reserved as 
afternoon or evening work. 

All Illinois furs except raccoon are 
“cased,” that is, not split down the belly. 
Stretching cased skins is by means of 
boards or metal frames of such sizes and 
shapes as to fit the various sizes of skins. 
Muskrat pelts may be stretched on wire 
frames, purchased for a few cents each, 
or on shingles, willow boughs or other 
devices. Wooden forms are usually em- 
ployed for the larger species such as foxes. 
Raccoons, except the better quality north- 
ern skins, which grade as “collar” coons, 
are usually stretched open, and a very 
large percentage are nailed on barn doors 
or comparable stretching surfaces. The 
removal of excess flesh and fat from 
freshly skinned pelts is necessary to pre- 
vent spoilage and “grease burning.” The 
survey disclosed that many trappers were 
careless in this phase of pelt care. The 
resultant loss probably amounted to 10 per 
cent of the value of the annual catch. 
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Drying or curing is highly important in 
preparing raw furs for the market. A cool, 
airy, dry room or attic is the best type 
of drying place. Muskrats require only 
two or three days to dry sufficiently for 
shipping; foxes may require a week or 
more. Raw furs should never be dried in 
the sun, before a fire or stove, or treated 
with salt or other curing preparations. 

Trappers operating on a large scale 
sometimes market their catch unskinned. 
This is convenient and allows more time 
for trapping. The catch of the average 
trapper in Illinois, however, does not war- 
rant such practice. Prompt skinning is 
necessary since animals left to freeze and 
thaw quickly deteriorate, thereby greatly 
reducing fur quality. 

Too much emphasis cannot be placed 
on the need for proper handling of furs. 
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Dealers and large fur companies have 
emphasized the need for care in skinning, 
stretching and fleshing, and have _pro- 
moted such care by awarding daily and 
weekly cash prizes for the best handled 
pelts of all important species. Most large 
companies provide detailed handling in- 
structions, free for the asking. 

Very little use is now made of the 
skinned carcasses of fur animals, although 
efforts are being made to develop markets 
for Illinois muskrat meat. Such develop- 
ment would provide annually about 
1,000,000 pounds of food now almost en- 
tirely wasted. Fox farmers in northern 
Illinois find limited use for skinned ani- 
mals in the preparation of feed. There is 
a slight demand, especially in southern 
Illinois, for opossum and raccoon meat at 
low prices. Most of the carcasses are fed 

Fig. 33—An early season catch of well-handled muskrat skins from Vermilion County. 

The freshly skinned pelts have been stretched and are being dried on wire frames. 
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to hogs or are buried or burned. Large 
fur companies usually save the fatty resi- 
dues from pelts in fleshing operations. 

Selling 

During the seasons of the survey, ap- 
proximately 40 per cent of the annual 
Illinois fur catch was shipped directly to 
large fur houses, 50 per cent taken to local 
dealers and 10 per cent picked up at trap- 
pers’ camps or residences by traveling buy- 
ers or representatives of local dealers. 
Most local dealers finally disposed of their 
collections to the larger auction houses. 
On the basis of the best estimates avail- 
able, about 75 per cent of the total Illinois 
catch ultimately went to St. Louis and 
Chicago and the remainder to eastern fur 
centers. 

After the opening date of the Illinois 
fur season there is a rapid turnover of the 
catch, beginning with the trapper who 
disposes of his skins to traveling buyers, 
local dealers, or the large fur houses, and 
terminating when the furs have been 
graded and sorted into large uniform lots 
for auction to manufacturers. Auctions 
are usually held on the floors of the large 
fur companies. 

Some local dealers prefer to handle 
freshly skinned but unstretched pelts, or 
even unskinned animals, brought in daily 
by trappers and hunters or collected daily 
by traveling representatives of the dealers. 
Dealers buying unskinned animals employ 
one or more skinners to handle the pelts. 
This practice results in greater uniformity 
in handling and somewhat better sales 
prices. Of the 43 local dealers contacted, 
28 preferred to buy stretched and dried 
pelts, 11 preferred freshly skinned but un- 
stretched pelts, 2 preferred to do their own 
skinning and 2 had no preference. 

No special attempt will be made here 
to discuss the illegal phases of fur-taking 
and marketing. The chief evil appears to 
be before- and after-season trapping. Pre- 
season furs are held until after the sea- 
son opens, and, other than being more 
unprime than legal furs, they can scarcely 
be detected when sold. That early trap- 
ping is common was clearly determined 
during the survey, and it appeared to be 
especially prevalent in certain parts of 
southern Illinois. It was apparent that 
some local buyers encouraged the practice 
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and in this manner attempted to corner 
the local trade. 

Some furs taken after the season closes, 
in the 10-day postseason interval during 
which furs may be legally held, are harder 
to dispose of than preseason furs. A com- 
mon practice seems to be to carry them 
into a bordering state having a later sea- 
son, where they are sold as local furs. The 
large fur companies in St. Louis and Chi- 
cago earnestly encourage legal trapping, 
but have no practical means of determin- 
ing the legality of furs purchased either 
by shipment or in over-the-counter trans- 
actions. 

SUMMARY 

1. The Illinois wild fur resource was 
studied intensively in the field from June 
1, 1939, to June 30, 1940. This paper, 
prepared subsequently, is the final project 
report. 

2. In the previous literature on Illi- 
nois fur animals, which deals mainly with 
their habits and predator relationships, es- 
timates of the value of the fur resource, 
prior to about 1930, were lower than the 
actual value is believed to have been. 

3. The main objective of the survey 
was the determination of facts on which 
to base biologically sound trapping laws 
and other regulations pertaining to IlIli- 
nois fur animals. Such facts involved 
the habitat requirements of the fur ani- 
mals, the annual yield and income by 
species and localities, the portion of furs 
taken by trappers and by hunters, the 
number of licensed and unlicensed fur- 
takers, methods of trapping, hunting and 
marketing furs, and fur animal cycles. 

4. For convenience in sampling, Illi- 
nois was divided into eight survey regions, 
division being on the basis of soil, forest 
cover, drainage, topography and similar 
features. Representative sample counties 
were selected in each region, and survey 
strips one mile wide were run in an east- 
west direction at uniform intervals across 
each. Approximately 11 per cent or more 
of each sample county was included in 
the strips. In the eight regions the sample 
varied from 0.67 per cent to over 9 per 
cent of the total area. For the state it 
amounted to 1.7 per cent of the total area. 
Each household on the sample strips was 
visited, and information pertaining to fur- 
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taking on the part of all residents was 
uniformly recorded. Return trips and 
much night and week-end work were 
necessary in order to obtain all records. 

5. In 1938-39, the calculated number 
of Illinois fur-takers, defined as individuals 
taking furs by their own efforts, was 
29,431; in 1939-40, the total was 27,021. 
About 9,500 individuals each year took 
furs by hunting; all other fur-takers were 
trappers. 

6. Fur-taker density in the eight re- 
gions varied from 0.33 to 0.83 per square 
mile, the greatest density being in the 
Glacial Lakes Region north and west 
of Chicago. The lowest density was in 
the west-central part of the state, be- 
tween the Illinois River and the Black 
Prairie. For the state as a whole, density 
was about one fur-taker per 2 square 
miles. 

7. Illinois trapping laws in 1938-39 
were staggered both by zones and species ; 
in 1939-40, they were staggered only by 
zones. The basic season was from Nov. 
15 to Jan. 15 or 31. In 1938-39, 15,472 
licenses were sold; 18,277 were sold in 
1939-40. Slightly more than one-half of 
the Illinois fur-takers in the two seasons 
were licensed. Unlicensed fur-takers were 
mainly legal operators on their own or 
rented land, where they were exempt from 
the license requirement. The number of 
fur-takers operating illegally was difficult 
to determine, but apparently varied by 
localities from almost none to 10 per cent 
or more of the total number. 

8. Average raw fur prices for the two 
seasons, determined by averaging amounts 
received for a large series of pelts of 
each species from each zone, were low. 

9. A summary of the catch, value, 
population fluctuation, popularity and 
other pertinent data relating to Illinois 
fur animals for 1938-39 and 1939-40 is 
given in table 22. 

10. Badgers and coyotes occurred in 
such small numbers that the sampling 
methods used did not give reliable data. 
Otters, beavers and badgers were accorded 
full protection. Beavers, reintroduced in 
southern Illinois in 1935, were found to 
be increasing in numbers. Otters and bob- 
cats occurred in very low numbers, if at 
all. House cat numbers were estimated 
at 1,500,000, at least one-half of which 
were free to hunt out of doors the year 
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around. This species, perhaps the most 
common predator in the state, was of 
practically no value in the fur trade. 

11. Individual animals of any of the 
Illinois fur species may be more injurious 
than beneficial to man, but no_ species 
could be classed as wholly destructive. 
Foxes and weasels, under conditions pres- 
ent at the time of the survey, were prob- 
ably the most destructive fur animal spe- 
cies in the state. Control of destructive 
individuals, if necessary involving killing 
at any time of year, is advocated but, 
when possible, trapping and hunting in 
season are recommended as control meth- 
ods. Usually the services of experienced 
trappers can be enlisted. 

12. Habitats for most Illinois fur 
animals appeared to be deteriorating more 
or less steadily at the time of the survey. 
The most noticeable example was the rac- 
coon habitat, which was being subjected 
to heavy lumbering. Drainage of low- 
lands was reducing the area of muskrat 
and mink range, but the use made of 
ditches by these two species partly com- 
pensated for this loss. Muinks had been 
sharply reduced in numbers during the 
preceding decade because of the continued 
high prices of the fur. Opossums and 
foxes seemed well adapted to conditions 
existing at the time of the survey, and 
their numbers, due partly to low fur 
prices, were stationary or were increasing. 

13. Methods of taking furs varied by 
species and regions. More than _ three- 
fourths of the annual fur take was by 
trappers; the remainder by hunters, oper- 
ating day or night, with or without dogs. 
Night hunting was commonest in forested 
regions, because raccoons and opossums, 
the two species taken most by night 
hunters, were most abundant in this habi- 
tat. Farm-boy trapping showed a material 
decline in Illinois; a large part of the 
fur catch was by experienced trappers who 

averaged 33 years old. The volume of the 

catch was found to be greatly influenced 

by weather, fur prices and industrial con- 

ditions. 
14. The average annual value of the 

Illinois fur resource in 1938-39 and 1939- 

40, summarized in tables 15 to 20, in- 

clusive, was over $1,200,000, which repre- 

sents a capital value of over $30,000,000 

at 4 per cent interest. The fur income 

for the two seasons reported on was un- 
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doubtedly below average, because of low 
raw fur prices. 

15. Fur quality, fundamentally in- 
fluenced by food, injury, age and season, 
was studied in some detail during the sur- 
vey, which revealed that about 11 per cent 
of Illinois furs were damaged, mainly 
by dogs and improper handling. Kits, of 
little value in the fur trade, constituted, 
for muskrat, 8.5 per cent; opossum, 15 
per cent; raccoon, 10 per cent; skunk, 
+ per cent; and mink, 2.5 per cent. The 
species showing the highest percentage 
of No. 1 furs were, in descending order, 
weasel, mink, skunk, raccoon, gray fox, 
muskrat, red fox and opossum. Foxes were 
damaged mainly by dogs, and opossums by 
both dogs and carelessness in handling 
this low-priced fur. From 0.3 to 4.0 per 
cent of the mink pelts had white or “‘cot- 
ton” underfur, and such pelts, size for 
size, averaged only about one-half the 
value of normal-colored pelts. Less than 
10 per cent of Illinois skunks graded 
“black” and “star,” the most valuable 
classifications, while about two-thirds 
graded ‘narrow. stripe’ and “broad 
stripe,” the least valuable classifications. 
Mange was observed on red fox, raccoon, 
opossum and skunk pelts, and lice infesta- 
tions were reported in those of mink, but 
in all cases much less than 1 per cent 
of the skins or animals were involved. 

16. Skill in skinning and _ stretching 
pelts was directly proportional to trappers’ 
experience. The best handled pelts came 
from professional and the poorest handled 
from inexperienced and boy trappers. “The 
loss due to poor handling is unknown, 
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but probably amounted to at least 10 per 
cent of the total annual fur income. No 
adequate market has been developed for 
fur-animal meat or other by-products. 

17. About 40 per cent of the annual 
fur catch was shipped directly to large 
fur houses, 50 per cent was sold to local 
dealers and 10 per cent was picked up 
at trappers’ residences by traveling buy- 
ers. The ultimate selling destination of 
Illinois furs was St. Louis, Chicago and 
eastern fur centers. Of 43 dealers inter- 
viewed, about 65 per cent preferred to buy 
dried pelts, 25 per cent freshly skinned 
but unstretched pelts and the remainder 
preferred unskinned animals or had no 
preference. Raw furs were found to be 
always readily salable. It was found that 
pelts taken illegally, whether before or 
after the open season, were usually dis- 
posed of; those taken before the season by 
being held until after the season opened, 
and those taken after the season by being 
sold in Illinois before the end of the 10-day 
period during which raw furs might be 
legally held, or by being transported to 
and sold in a neighboring state having 
a season with a later closing date. 

18. The average annual income of 
over $1,200,000 yielded by the fur re- 
source in I]linois was found to be derived 
practically without management and with 
no investment except time for harvesting 
the crop and the small cost of trappers’ 
and hunters’ supplies. Practical manage- 
ment measures, correlated with agricul- 
tural and other land use, would undoubt- 
edly result in a material increase in the 
annual income. 
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Representative pelts of Illinois fur animals. Left to right, top row, 

red fox, raccoon, mink, badger and gray fox; lower row, skunk, 

muskrat, coyote, long-tailed weasel (brown phase), long-tailed 

weasel (white phase), opossum. The muskrat ranks first, both in 

number of pelts and in total value in the Illinois catch; second 

in number is the opossum, but second in total value of catch is the 

mink. Third in total value is the raccoon. The most valuable pelt 

produced by Illinois fur-bearing animals is that of the mink. The 

skunk pelt shown is the narrow stripe grade. Because of its 

scarcity, the badger is now protected the year around in Illinois. 



Illinois Furbearer 

Distribution and Income 

OR more than a century after Illi- 
nois became a state, stock-taking of 
its renewable natural resources was 

conducted only irregularly and, in some 
instances, was not attempted until after 
serious shortages had become apparent. 
Those components which, like furbearers, 
provided but a comparatively small part 
of an immense state income received scant 
and casual attention. Within the past 
few years, however, efforts to evaluate 
all components have become serious, and 
these efforts have gained strength as the 
true value of the resources has become ap- 
parent. 

About 30 years ago, Dr. Stephen A. 
Forbes (1912), former Chief of the IIli- 
nois Natural WHistory Survey, quoted 
United States census figures for 1910, 
stating that the annual yield of mink pelts 
in Illinois was valued at $6,000 and the 
yield of muskrat pelts at $14,000. He 
did not quote income from the other fur- 
bearer species. No data regarding the 
total annual furbearer catch appeared to 
be available. 

Neither technical nor popular interest 
was great enough to focus further atten- 
tion of the state’s research agencies on fur- 
bearers until, in 1930, David H. Thomp- 
son, E. C. Driver and D. I. Rasmussen 
of the Illinois Natural History Survey 
staff borrowed trappers’ reports, fig. 1, 
from the Illinois State Department of 
Conservation, to which law provided that 
each licensed trapper report his catch 
monthly during the trapping season. 
These reports, stating the monthly catch 
of a limited number of trappers for the 
1929-30 and 1930-31 seasons, were sum- 
marized by the Survey in cooperation with 
the Department of Conservation; data on 
these reports are in an unpublished manu- 
script by Driver (1930) and in unpub- 
lished notes by Rasmussen (1931). 

GAR Lb Oe MEO Bex 

The estimated income from important 
furbearer species was included by Dr. T. 
H. Frison, Chief of the Illinois Natural 
History Survey, in several administrative 
reports (Frison 1931, 1933), most de- 
tailed of which was in the Blue Book of 
the State of Illinois, 1931-1932. In this 
report, Dr. Frison (1931) stated that for 
the 1929-30 season the total income of 
licensed Illinois trappers from the seven 
most important furbearers was estimated 
at $957,651; almost half of this amount 
from the sale of muskrat pelts and almost 
a third from the sale of mink pelts. After 
allowing for the sale of pelts by fur-takers 
not required to purchase trappers’ licenses, 
he estimated that “‘the actual value of the 
fur yield in Illinois—not including fur 
farming—must approach at least two mil- 
lions of dollars.”’ A few years later, Dr. 
Frison (1938) stated that data at hand 
indicated an income from the state’s fur- 
bearers ‘‘of one million to two million dol- 
lars a year.” 

A lapse of 3 years followed the studies 
by Thompson, Driver and Rasmussen, 
after which the writer prepared data on 
the state’s furbearers for the Natural His- 
tory Survey’s files, using as his source 

fur-takers’ reports made monthly during 

the trapping season to the State Depart- 

ment of Conservation, from which the 

writer borrowed them. Later, the writer 

(1937, 1939, 1941), using the same source 

of information, reported on the distribu- 

tion of muskrats, coons and possums in 

Illinois, and on fluctuations in the state’s 

furbearer catch. Also, the Department of 

Conservation abstracted the fur-takers’ 

reports for certain years; this agency’s fig- 

ures were mimeographed and distributed 

by the U. S. Bureau of Biological Survey 

(1939) and its successor, the U. S. Fish 

and Wildlife Service (1940) in wildlife 

leaflets. 

[ 505 ] 



506 

According to these leaflets, the total 

annual catch of fur species in Illinois 

varied from 238,311 animals in the 1934- 

35 season to 996,998 in the 1938-39 sea- 

son. As will be seen later, most of the 

figures were extremely conservative be- 

cause up to the season of 1938-39 they 

failed to take into account the great and 

unknown numbers of unlicensed trappers. 

Beginning with the 1938-39 season, fig- 

ures were revised upward because of pre- 

liminary findings of the oral survey, de- 

tailed results of which are summarized in 

the Brown & Yeager report.* 
Serious difficulties lay in the way of at- 

taining fully satisfactory total-kill figures 
from fur-takers’ monthly reports made 
previous to the 1938-39 season. No re- 
liable data on the number of trappers and 
fur-hunters who operated without licenses, 
nor on the size of their catch, were avail- 
able until after adoption of the so-called 
Pittman-Robertson program in_ Illinois. 
As explained in the Brown & Yeager re- 
port, Louis G. Brown, leader of a Federal 
Aid furbearer survey, interviewed trap- 
pers, fur-hunters and fur-buyers in 10 
counties typical of various regions in Illi- 
nois (fig. 2 of Brown & Yeager report) 
and obtained figures for an estimate of 
yield in the seasons of 1938-39 and 1939- 
40. Brown also gathered supplementary 
data which permitted re-evaluation of 
yield data derived in the past by the writer 
from fur-takers’ reports made monthly 
during the trapping season, but he could 
not obtain more than general impressions 
from fur-takers about the trend of fur- 
bearer catch or populations. In general, 
fur-takers believed that most species had 
declined in numbers. 

Neither could Brown find time to dis- 
cover much about the distribution of the 
less valuable fur-producing species nor 
about special concentrations of any of the 
fur-producing species. It goes without 
much discussion that the distribution of 
the different species is far from uniform 
in the sample areas defined and used, each 
species having a distribution pattern dif- 
ferent from that of each of the others. 
[he various distribution patterns cut 
across the sample areas in every conceiv- 

*In the present paper, the terms oral survey or Brown's 
survey are used to designate the furbearer survey made by 
Louis G. Brown, results of which are contained in the 
report often referred to here as the Brown &9 Yeager report, 
published with this paper as Article 6. 
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able order, as shown by the oral survey 
and, in greater detail, by data from fur- 
takers’ monthly reports. (Compare fig. 2 
in Brown & Yeager report with the distri- 
bution maps in the following pages. ) 

Distributional information and annual 
catch data derived from fur-takers’ month- 
ly reports are at hand for most of the 
trapping seasons beginning with 1929-30 
and ending with 1939-40 and are here 
recorded, along with records of the num- 
ber of licensed fur-takers and estimates of 
their catch. After being compared with 
findings of the oral survey, raw data de- 
rived from the fur-takers’ monthly re- 
ports were revised in such a way as to 
show better than heretofore how the value 
of the fur catch has stood from year to 
year. Data for the seasons of 1931-32, 
1932-33 and 1933-34 were not available 
to the writer, and these seasons therefore 
could not be considered in this study. 
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was furnished by Sears, Roebuck and 
Company, Chicago. 

NUMBERS OF FUR-TAKERS 

In the seasons before 1937-38 covered 
by this report, the state game code pro- 
vided that each Illinois fur-taker* oper- 
ating on land on which he did not reside 
must buy a trapping license if he took 
his catch with traps, or a hunting license 

REPORT OF FUR-BEARING ANIMAL SALES & SHIPMENTS 

To the DEPARTMENT OF CONSERVATION, Springfield, Llinois: 

Report of fur-bearing animals taken in month of 

by. 

» Ulinois 

NO. TAKEN 
NO. TRAPPED | WITH DOGS OR TOTAL 

GON AND DOG 

FOXES 

MINES 

MUSKRATS 

OPOSSUMS 

RACCOONS 

SKUNKS 

OTHER ANIMALS 
(State Kind 

| 
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As will be explained below, the ratio of 
unlicensed to licensed trappers was prob- 
ably about 1.5 to 1.0 during the period 
beginning with the 1929-30 season and 
lasting through the 1937-38 season, fig. 2 
and table 1. After that it decreased be- 
cause of changes in the game code recorded 
below and improvement in conservation 
sentiment. 

In the years covered by this report, the 
number of licensed fur-takers in Illinois 

Report of sale or shipment of hides of fur-bearing animals in the month of ——— | A 

| No. sown DATE NAME AND ADDRESS OF PARTIES TO | wo. Om HAND 
‘WHOM SOLD OR SHIPPED 

FOXES 

MINES 

MUSERATS 

OPOSSUMS 

RACCOONS 

SKUNKS 

OTHER ANIMALS 
(State Kind) 

Fig. 1—The two sides of the form on which the Illinois game code provided that fur-takers 
were to make monthly reports of their catch of fur-bearing animals to the State Department of 
Conservation for the 1938-39 season. Part of the code read as follows: “It shall be the duty of 
each and every person taking fur-bearing animals to make a report properly sworn to, to the 
Department, upon blanks supplied by the Department for such purpose, of all hides of fur-bear- 
ing animals taken, sold, shipped or dealt in, during the months of November, December, January 

and February ... Such reports shall be made to the Department not later than the 5th day of 
the month next succeeding the month for which report is executed.” The code for 1935-36 had 
read “each and every holder of a trapping license’ instead of “each and every person taking 

fur-bearing animals.” 

if he took furbearers by hunting. If the 
fur-taker operated solely under a hunting 
license, he was not required to report his 
catch. If, however, he operated under a 
trapping license, the law provided that he 
report all of his catch monthly during 
November, December, January, Febru- 
ary and March on a form, fig. 1, sup- 
plied by the State Department of Conser- 
vation. If the fur-taker trapped only on 
farm land on which he resided, he was 
required neither to buy a license nor to 
report his catch. Because of numerous 
loopholes that made law enforcement dif- 
ficult, the percentage of licensed trappers 
who reported was low and varied annual- 
ly, table 1. 

*The term fur-taker, as used in this report, usually in- 
cludes both fur-trappers and fur-hunters. 

has varied from 6,480 to a calculated 16,- 
615, being highest for the 1939-40 season, 
table 1. The average annual number has 
been about 11,300, or roughly 110 per 
county. 

Frison (1931), in assuming that the in- 
come of the unlicensed fur-takers operat- 
ing in Illinois during the 1929-30 season 
was about as great as that of the licensed 
fur-takers, by implication set the total 
number of fur-takers at twice the 13,911 
reported for the season. A similar pro- 
cedure in making fur-taker estimates has 
since been general practice in Illinois, for 
the sake of being conservative, although 
the feeling has been common that the 
ratio of unlicensed to licensed trappers 
was greater than | to 1. 

After Brown had made the oral survey 
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in 10 representative counties in Illinois, 

he and Yeager calculated that 29,431 fur- 

takers had operated in the state during 
the 1938-39 season, table 1; also table 4 
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The second change provided that each 
fur-taker, whether or not he held a license, 
report his catch monthly during Novem- 
ber, December, January and February on 

Table 1—Data on licensed, unlicensed and total fur-takers in Illinois. 

CALCULATED Per Cent or 
NuMBER OF Rioaiiieye ce CALCULATED LicENSED 

SEASON LICENSED Ricans eee Tora, NuMBER Fur-Takers 
Fur-TAKERS ek ee oF Fur-TAKERS REPORTING ON 

MonrHiy Forms 

1929-3085 Se een 13,911 20, 867 34,778 15 
1930-31" kx. W525 17,363 28,938 10 
TIO ee Cee 6,654 9,981 16,635 13 
1935-36550 3. 6,480 9,720 16,200 14 
POGGO Ts. So ee 9,815 14,723 24, 538 11 
1987-38 een se eas 12, 5607 18,840 31,400 23 
193839 eX oes, 12,8107 16,621t 29,431t 18 
1939-40......... 16,615+ 10,406t 27,021f 11 
Average: 00: "| 11,303 14,815 26,118 

*Data for the 1931-32, 1932-33 and 1933-34 seasons were not available to the writer. . 
+These figures were calculated from fur-takers’ reports. The average number of licenses per licensed fur-taker was 

about 1.2, 1. 
bought not more than one license. 

2 and 1.1 in 1937-38, 1938-39 and 1939-40, respectively. Before the 1937-38 season, each fur-taker 

tThese figures are estimated on the basis of data from the oral survey by Brown. 

of Brown & Yeager report. The number 
of licenses, as calculated from fur-takers’ 
reports, was 12,810 for the season; about 
1.27 times as many fur-takers had oper- 
ated without as with licenses, exceeding 
the earlier ratio estimates for previous 
years by 0.27. 

The oral survey indicated that, dur- 
ing the 1939-40 season, 27,021 fur-takers 
had operated when, monthly reports 
seemed to show, 16,615 fur-takers had 
held licenses. The number of licensed 
fur-takers exceeded the number of those 
unlicensed, and the ratio of unlicensed to 
licensed fur-takers was 0.63 to 1.00. 

Six changes in the game code, the first 
five made in 1937 and the sixth in 1939, 
so altered trapping conditions as to make 
the ratios of unlicensed to licensed trap- 
pers for the 1938-39 and 1939-40 seasons 
much too conservative to apply to the 
seasons preceding them. 

The first change, in force by the begin- 
ning of the 1937-38 trapping season, pro- 
vided that each person taking fur-bearing 
animals, by any method whatsoever, on 
land on which he did not reside, must 
purchase a fur-taker’s license (Illinois 
State Department of Conservation 1935, 
1937). 

a form, fig. 1, furnished by the State De- 
partment of Conservation. 

The third change provided that each 
applicant for a license, at the time of mak- 
ing his application, report on an annual 
form, fig. 3, supplied by the State Depart- 
ment of Conservation, the number, or 
quantity, and species of fur-bearing ani- 
mals taken by him the next preceding 
year. 

The fourth change provided that each 
fur-taker trapping on land on which he 
did not reside must purchase a license for 
each 25 traps, or fraction of that number, 
and that each fur-taker operating on the 
farm land on which he resided must pur- 
chase a license for each 25 traps, or frac- 
tion of that number, in excess of the first 
25 traps to which residence on the land 
entitled him. 

The fifth change provided that each 
licensed- fur-taker identify his traps by 
means of numbered tags obtained from 
the State Department of Conservation. 
This change assisted game wardens in dis- 
tinguishing legal from illegal trapping and 
forced the purchase of licenses by some of 
the trappers who had previously been able 
to evade the law. 

The 1937 code changes were effective in 
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bringing to record about 2,400 fur-hunters 
who had previously reported neither them- 
selves as fur-takers nor the amount of their 
catches. The number of reporting fur- 
hunters rose from a previous annual high 
of 15 per cent of the reporting fur-takers 
(about 1,500 individuals) in 1936-37 to 
30 per cent (about 3,900 individuals) in 
1937-38. 

The sixth change in the code, in force 
beginning with the 1939-40 — season, 
plugged another loophole by providing 
that each unlicensed, as well as licensed, 
trapper must tag all of his traps (Illinois 
State Department of Conservation 1939). 

38 

36 

NO DATA 

193i = 1933s 

I929 1930 

EVERY FUR-TAKER OPERATING 

OFF LAND ON WHICH HE 

RESIDES MUST HAVE EITHER 

TRAPPING OR HUNTING 

LICENSE. NEED NOT REPORT 

CATCH IF USING HUNTING 

LICENSE. 
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EVERY FUR-TAKER 

OPERATING OFF LAND ON 

WHICH HE RESIDES MUST 

HAVE FUR-TAKERS’ 

LICENSE AND REPORT 

CATCH. EVERY LICENSED 

TRAPPER MUST TAG TRAPS. 
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This provision apparently was responsible 
for much of the numerical difference be- 
tween the 12,810 fur-takers licensed dur- 
ing the 1938-39 season and the 16,615 
licensed during the 1939-40 season, and 
for the reduction in the ratio of unlicensed 
to licensed trappers. It brought to record 
probably about 4,000 trappers who the 
previous year had not been recorded. 

With the six changes in the law men- 
tioned above, the number of licensed trap- 
pers increased from 9,815 in 1936-37 to 
a calculated 16,615 in 1939-40, an in- 
crease of 6,800, indicating that if these 
changes had not been made the ratio of 

ESTIMATED TOTAL 
NUMBER OF FUR- 
TAKERS. 

ESTIMATED NUMBER 
OF FUR=TRAPPERS 
REQUIRED BY LAW 
TO BUY LICENCES. 

ESTIMATED NUMBER 
OF FUR~HUNTERS 
REQUIRED BY LAW 
TO BUY LICENCES. 

NUMBER OF LICENSED 
FUR = TAKERS. 

1934 1935 1936 1937 1938 1939 
ees ee 

EVERY 

TRAPPER 

MUST 

TAG 

TRAPS 

Fig. 2—Graph showing the number of licensed fur-takers, estimated number of fur-hunters 

required by law to buy licenses, estimated number of fur-trappers required by law to buy 

licenses, and estimated total number of fur-takers for eight trapping seasons included in the 

present study. Each trapping season is indicated by only one date; for instance, the trapping 

season of 1929-30 is represented by the date 1929. The graph illustrates the effect of changes 

in the code. 
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licensed to unlicensed trappers would have 

Vol. 22, Art. 7 

in Illinois, in each of the seasons covered 

been about 1.00 to 1.50 instead of 1.00 

to 1.27, as found after the oral survey 

This application to be sent each month with remittance to Department of 

Conservation, Springfield 

To take Fur Bearing Animals 
License—Resident No. U 12101 

Th dersigned hereby makes application for a license to take Fur Bearing animals, in the 

State of Titedla pursuant ea pea of the Game Code, of Illinois, and being duly sworn, accord- 
i this,orher,nameis 7 

Age AM yr Height__S-- 2 _Weight__aB.2__Color of cyte. tehgegage ae 

of Wags Petes marke ee 

’ ¢ va on 

Stree : Cy eee 2 Aig oe 

Place of Birth. pA ee ee you a citizen of 

United States?_“é2 Natural or legate: 

If legalized give date, location, and name of court issuing final papers____________ 

If applicant is a minor child of a naturalized citizen, date of final naturalization papers 
of his or her father, and the name and location of court which issued same are as follows: 

(Date) (Name and location of court) 

State number of following taken or killed during preceding year. 

Pos MV neato eee 
Mink. Pe ee 

Raccoon fp eee 

Girne eee ee eee 
Opossum Na a ee 

Siuslerdtn 1 eben Te 

by this report, we arrive at close approxi- 
mations of the total number operating in 

Issuing Agent 

Fig. 3.—Application for Illinois fur-taker’s license for use in the 1937-38 season. The game 

codes of 1937 and 1939 specified that the applicant state the number of certain fur-bearing 
animals taken or killed by him the preceding year. 

was begun following the 1937 revision, 

and 1.00 to only 0.63, as found after the 
1939 revision. The estimated numbers of 
unlicensed fur-takers for years of this 
study previous to the 1938-39 season are 
based on the ratio of 1.00 licensed fur- 
taker to 1.50 unlicensed fur-takers. 

By adding the known or calculated 
number of licensed fur-takers to the cal- 
culated number of unlicensed fur-takers 

those seasons, table 1 and fig. 2. Calcu- 
lations for the 1938-39 and 1939-40 sea- 
sons are based in part on data obtained 
by the oral survey. 

Calculations recorded in table 1 indi- 
cate that the lowest number of fur-takers 
operating in Illinois during any one sea- 
son covered by this report has not been less 
than 16,200 and that the average annual 
number has been 26,118. La Due (1935) 
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published a map with figures, credited to 
the National Fur Tax Committee, indi- 
cating that the “number of trappers” in 
Illinois was 132,990, but these numbers 
were perhaps misquoted and are certainly 
erroneous. Calculations for the seasons 
reported here set the average annual num- 
ber of trappers at about 256 per county, 
an average of slightly less than 1 to each 
2 square miles. The number was exceeded 
considerably in the season of 1929-30, 
when the average per county was about 
340, and it was exceeded also in the 1930- 
31, 1937-38, 1938-39 and 1939-40 sea- 
sons. The numbers are, of course, greatest 
in those counties where trapping is most 
profitable or where such game-fur animals 
as coons and foxes provide extensive sport. 

COMPARISON OF DATA 

The Brown & Yeager study was de- 
signed in part to obtain a check on the 
accuracy and usefulness of data based on 
fur-takers’ monthly reports, which were 
being used for studying (1) trends in the 
Illinois furbearer catch over a period of 
years and (2) distribution patterns of fur- 
bearers. When the 10 counties were se- 
lected as sampling grounds representing 
widely varying conditions in widely scat- 
tered regions in Illinois (fig. 2 of the 
Brown & Yeager report), it was known 
that the resulting figures would not coin- 
cide with those from the  fur-takers’ 
monthly reports, but the probability of 
similarities was recognized. We wished 
to find the nature and extent of both 
similarities and differences. 

Trends in Furbearer Catch.—For 
making annual comparisons between fig- 
ures from the oral survey and those from 
the fur-takers’ monthly reports, two meth- 
ods of working up raw data from the 
monthly reports were attempted. The first 
method involved, for each important fur- 
bearer, a calculation by counties of (1) 
the percentage of fur-takers who, on the 
monthly report blanks, reported catching 
that fur-bearer and (2) the reported aver- 

age catch per effective fur-taker* of that 

furbearer ; these figures were then weight- 

*As used in this report, the term effective fur-taker refers 
to a person who, in the season or seasons under considera- 
tion, has caught at least one individual of the furbearing 
species being discussed. Thus, a fur-taker who in a given 
year has caught muskrats but no other fur species is re- 
garded in that year as effective for muskrats only. 
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ed according to the relative size of the 
counties. 

The second method, which was finally 
rejected, involved a calculation for the 
state as a whole of the percentages and 
averages mentioned in the first method; 
no weighting was done. 

Weighted data derived from the first 
method were less subject to local law 
enforcement irregularities than were data 
from the second, and they corresponded 
closely with figures calculated from data 
accumulated for the Brown & Yeager 
report. 

Data from this first method, such as 
that contained in table 2 and _ similar 
tables, can therefore be used as index 
figures by which changes in effective fur- 
takers and catch can be measured over 
a period of years. These figures, hereafter 
usually referred to as monthly report index 
figures, are believed to be the most useful 
obtainable to indicate trends over a period 
of several years, because up to the season 
of 1938-39 it had not been possible to 
trace by any other means the changes in 
numbers of fur-takers in the several parts 
of Illinois. 

The monthly report index figures show 
the greatest deviation from figures derived 
from the oral survey in the case of musk- 
rats. For the 1938-39 season, the differ- 
ence was 7 points and during the follow- 
ing season it was 10 points. Figures for 
most of the other furbearers deviated only 
4 points or less. We believe that the 
deviation is not so great as to invalidate 
general conclusions about the average an- 
nual catch, or fluctuations in the catch 
from year to year. 

Numerical differences between the data 
derived from the oral survey and those 
from fur-takers’ monthly reports are to 
be expected. It is probable that the rela- 
tively small number of fur-takers repre- 
sented by the monthly reports, table 1 
and fig. 2, is selective and therefore not 
representative of the whole group. It is 
plain, too, that weighting the data from 
the monthly reports by area does not 
weight them according to the total num- 
ber of trappers, which would be a better 
weighting factor if it could be obtained. 

The monthly report figures represent 
several seasons, include trappers in every 
county in the state, and of necessity take 
into account only those trappers who ac- 
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tually reported. The oral survey data, 

as explained in the Brown & Yeager re- 

port, represent two seasons, cover 1.7 per 

cent of the area of the state and include 

within the strips actually surveyed all 

trappers, licensed and unlicensed, those 

who reported and those who did not. 

Despite numerical differences, correla- 

tions between the monthly report index 

figures and the oral report data, for both 

average catch per fur-taker and percentage 

of fur-takers catching a given furbearer, 

is such as to provide valuable information 

regarding trends in catch. 
The differences between the two sets 

of data are found to be largely in level, 
and similarities to consist chiefly of paral- 
lelisms. In other words, though differ- 
ences exist, positive correlations are found 
in figures from the two studies. 

Distribution Patterns of Furbear- 
ers.—In general, it is true that the size 
of the average catch per fur-taker of a 
given furbearer correlates closely with 
the size of the population of that furbear- 
er. After calculating for any furbearer 
species the average catch per fur-taker, 
we can transfer the resulting data to a 
map in such a way as to give us a logical 
and useful graphic representation that is 
a good clue to combined dispersion and 
abundance of the animal. 

Such a map has been made for each of 
the common furbearers discussed in this 
study. These maps are the best clues we 
have to the distribution pattern of fur- 
bearers in all Illinois counties. On these 
maps, the calculated figures are converted 
into dots in such a way that the county 
having the largest average catch in a given 
species is most heavily dotted, and other 
counties are dotted proportionately. Each 
species is considered separately, and the 
maps do not indicate relative abundance 
as among species; for instance, although 
the distribution map for minks is about 
as heavily stippled as that for muskrats, 
these maps are not intended to suggest 
that the catch of minks is as large as that 
of muskrats. Eight seasons of fur-takers’ 
records are summarized on the maps, the 
first of which is shown in fig. 4. 

These distribution maps indicate to what 
extent one set of data (from the oral sur- 
vey showing average catch per square 
mile for two seasons) parallels or cor- 
relates with another set of data (from the 
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fur-takers’ monthly reports showing aver- 
age catch per fur-taker for eight seasons). 
On these maps, oral report data are shown 
as numerals; as stated above, fur-takers’ 
written. report data are represented by 
dots. Comparison of the two sets of data 
reveals a close correlation. 

It will be seen that the distribution pat- 
tern of no two species is exactly alike and 
in most cases is not even similar. Each 
species is a law unto itself in this matter. 
Its distribution does not conform com- 
pletely to any easily apparent physical or 
agricultural characteristic of the land, and 
management must take into account this 
lack of conformity. 

The scope of this study did not permit 
construction of separate dispersion and 
localized abundance maps, which would 
show facts that the distribution, or com- 
bined dispersion-abundance, maps do not 
portray: whether the furbearer popula- 
tions are widely dispersed and small, nar- 
rowly dispersed and small, widely dis- 
persed and large, or narrowly dispersed 
and large. From a management point of 
view, each of these cases is important. 

In constructing a dispersion map, we 
first calculate the percentage of fur-takers 
who trapped a given species in each coun- 
ty, or other relatively small geographical 
unit; then we transfer the data to a map 
by use of dots and find a logical and useful 
pattern showing what proportion of fur- 
takers in any given area caught that par- 
ticular species. Such a map furnishes a 
good clue to the dispersion of the fur- 
bearer. If, in a given area, only a small 
proportion of the fur-takers caught the 
species, there is every likelihood that this 
species was not so widely distributed as 
in some area in which a large proportion 
of fur-takers caught it. 

In constructing a localized abundance 
map, we first calculate for any given 
species of furbearer the average catch per 
effective fur-taker, transfer these data to 
a map by use of dots and again find a 
logical and useful pattern. A map of 
this kind will be somewhat different from 
the dispersion map because it will show 
not the proportion of fur-takers who 
caught the furbearer but the size of the 
average catch. Such a map furnishes a 
useful clue to the abundance of any fur- 
bearer in small, localized areas where it is 
present. If the average catch of a given 
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furbearer in a given area is large, the 
population of the furbearer in that area is 
very likely to be large, and, if small, the 
population is likely to be small. 

MUSKRAT* 

Distribution.—Muskrats, fig. 4, are 
present in every Illinois county and are 
most numerous in Lake and McHenry 
counties, north of Chicago, where ponds, 
marshes and herb-lined lakes and slow, 
stable streams are at once widespread and 
excellent habitats. With some exceptions 
the numbers of muskrats diminish gradu- 
ally to the west and south until, in the 
very southernmost counties, where the 

Table 2—Weighted per cent of Illinois fur- 

takers who reported catching muskrats, and 

weighted average catch of muskrats per effec- 

tive fur-taker; data derived from fur-takers’ 

monthly reports, and weighting done on the 

basis of the relative size of the counties rep- 
resented in the years for which records are 

available. 

WEIGHTED WEIGHTED 

Per Centr AVERAGE 

Sonean OF CarcH OF 
Fur-TakeErs Musxkrats PER 

CATCHING EFFECTIVE 
Muskrats Fur-TAKER 

1929-30... 81 9) 
1930-31... 83 25 
1934-35... 85 26 
1935-36.... 91 23 
1936-37... 86 24 
1937-38.... 70 28 
1938-39... 73 30 
1939-40... 15 31 
1940-41... 70 33 
1941-42.... 63 30 

swamps and the violently fluctuating 
streams are highly unfavorable, these fur- 
bearers are almost rare. A Champaign 
County muskrat is shown in fig. 5. 

Figures from the oral survey indicate 
that the catch of muskrats in Lake County 
was about 26 times as great as that in 
Union County during the 1938-39 and 
1939-40 seasons. 

Trappers, Catch and Income.—As 

*The scientific names of fur animals mentioned in this 
paper are listed facing the contents page of the Brown & 
Yeager report. : 
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shown in table 2, the index figures derived 
from the monthly reports for per cent of 
fur-takers catching muskrats increased 
gradually from 81 in the 1929-30 season 
to 91 in the 1935-36 season, after which 
they declined to 63 in the 1941-42 season. 

Monthly report index figures for the 
per cent of fur-takers catching muskrats 
are 7 and 10 points lower for the 1938-39 
and 1939-40 seasons, respectively, than 
the figures derived from data assembled 
during the oral survey. 

The index figures derived from the 

e 
e 

= 
e 

Fig. 4.—Distribution of muskrats in IIli- 
nois as indicated by fur-takers’ monthly re- 
ports for the seasons of 1929-30, 1930-31 and 

1934-35 through 1939-40. Data from these 

eight seasons of monthly reports have been 

transferred to the map in such a way that the 

county having the largest average catch per 

fur-taker has the greatest density of dots; 

other counties are dotted proportionally. The 

numbers in the margins represent for each 

county indicated the average catch per square 

mile as revealed by Brown’s survey for the 

1938-39 and 1939-40 seasons. In general, a 

close correlation exists between the two sets of 

data, despite the fact that one is for eight 

seasons and the other for two. 
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monthly reports for the muskrat catch 

per effective fur-taker vary from 22 to 

33, table 2. For the 1938-39 and 1939- 

40 seasons, they are respectively 7 and 10 

points lower than the figures for catch 

per effective fur-taker as derived from 

data collected by Brown; the average dif- 

ference is about 9 points. 
If similar correlations, or differences, 

between figures derived from the oral sur- 
vey and the written monthly reports pre- 
vailed before the 1938-39 season, we may 
assume that in the seasons covered by this 
report, ending with 1939-40, approxi- 
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mile for the 1938-39 and 1939-40 seasons 
is recorded in table 6 of the Brown & 
Yeager report. 

MINK 

Distribution.—The distribution of the 
mink catch, fig. 6, shows considerable ir- 
regularity. Several centers of abundance 
are apparent, one being in Lake County 
and another in Schuyler County. Gen- 
erally, however, minks are moderately 
abundant in the northeastern quarter and 
the western half of Illinois. The largest 

Fig. 5—Muskrat caught in Champaign County. No furbearer occurs in greater numbers 
in Illinois than the muskrat. Nor do all of the state’s other furbearers combined yield as great 
an annual cash return. 

mately 18,375 fur-takers caught muskrats 
annually in the state. The annual catch 
ot muskrats is calculated to have been 
745,000 during the 1929-30 season and 
884,395 and 664,831 during the 1938-39 
and 1939-40 seasons, respectively; figures 
for the last two seasons are from table 
6 of the Brown & Yeager report. The 
average annual catch is estimated at about 
653,000 muskrats. Income is estimated to 
have averaged around $500,000 annually. 
Averages are for the seasons of this study 
ending with 1939-40. 

These averages indicate about 1 musk- 
rat trapper to 3 square miles, or roughly 
180 trappers per county; about 12 musk- 
rats caught per square mile, or approxi- 
mately 6,400 per county; and $9 worth 
of muskrats caught per square mile, or 
about $4,900 worth per county. Figures 
are, of course, higher than the averages in 
more favorable regions and lower in the 
less favorable. These regions are indicated 
in fig. 4+. The average catch per square 

Table 3.—Weighted per cent of Illinois fur- 
takers who reported catching minks, and 

weighted average catch of minks per effective 
fur-taker; data derived from  fur-takers’ 
monthly reports, and weighting done on the 
basis of the relative size of the counties rep- 

resented. 

WEIGHTED WEIGHTED 
Per Cent AVERAGE 

Bonk OF CatTcH oF 

Fur-TAKErRsS Minks PER 

CaTCHING EFFECTIVE 
Minks Fur-TAKER 

1929-30... 55 3.6 
1930-31. .-. 62 3.3 
1934-35... Ei) 3.1 
1935-36... 58 3.4 
1936-37... 65 3:3 
1937-38.... 50 2.9 
1938-39... 51 3.5 
1939-40... 51 3.4 

_ 1940-41... 52 3.5 
1941-42.... 43 2.8 

a 
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center of relative scarcity lies in the south- 
eastern quarter of the state. 

About nine times as many minks were 
caught in Lake County as in Mason 
County, in 1938-39 and 1939-40, accord- 

° e tet eAle & 
ole cece Ko eo? 

Fig. 6—Distribution of minks in Illinois as 

indicated by fur-takers’ monthly reports for 
the seasons of 1929-30, 1930-31 and 1934-35 
through 1939-40. Data for these eight seasons 

of monthly reports have been transferred to 
the map in such a way that the county having 
the largest average catch per fur-taker has 

the greatest density of dots; other counties are 
dotted proportionally. The numbers in the 
margins represent for each county indicated 
the average catch per square mile as revealed 

by Brown’s survey for the 1938-39 and 1939-40 
seasons. In general, a close correlation exists 
between the two sets of data, despite the fact 

that one is for eight seasons and the other for 
two. 

ing to Brown’s survey. It is probable that 
some of the counties in the southeastern 
quarter of the state had even fewer minks 
than did Mason County, fig. 6. 

Trappers, Catch and Income.—The 
index figures for percentage of fur-takers 
catching minks, table 3, vary from 65 and 
62 during the 1936-37 and 1930-31 sea- 
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sons, respectively, down to 43 in 1941-42, 
indicating a general population decline. 
The index figures are 5 and 6 points 
higher for the 1938-39 and 1939-40 sea- 
sons, respectively, than the percentages 
calculated on the basis of the oral survey 
data. Monthly report data show no change 
for the two seasons in the percentage of 
fur-takers catching minks, but oral report 
data indicate a rise in the second season. 

The catch-per-effective-trapper index 
figures show no definite general trend for 
the 10 years for which we have data; the 
highest figure is 3.6 and the lowest 2.8, 
table 3. Index figures are 1.0 and 0.3 
point lower for the 1938-39 and 1939-40 
Seasons, respectively, than the average 
catch figures derived from data accumu- 
lated by the oral survey for these seasons. 
Monthly report and oral report data indi- 
cate a drop for the second season. 

If these correlations, or differences, be- 
tween the oral survey figures and month- 
ly report indices held approximately con- 
stant back through 1929-30, then we may 
assume that about 12,400 fur-takers caught 
minks annually; the numbers were 15,600 
and 17,800 during the 1929-30 and 1930- 
31 seasons, respectively, and 14,197 cal- 
culated for 1939-40 from data obtained 
and assembled by Brown. Also, we may 
assume, the total annual catch by these 
mink hunters and trappers was 72,000 
and 87,000 during the 1929-30 and 1930- 
31 seasons, respectively, and 45,254 for 
1939-40, as recorded in table 11 of the 
Brown & Yeager report, with an annual 
average of 56,000. Income from minks 
is assumed to have averaged about $310,- 
000 annually. Averages are for the seasons 
of this study ending with 1939-40. 

The above figures mean an average of 
about | mink trapper to each 4+ square 
miles, or roughly 121 per county; about 
1 mink caught per square mile, or roughly 
560 per county; $5.50 worth of minks per 
square mile, or $3,100 per county. 

A general decline in mink populations 
is indicated, the per cent of fur-takers who 
caught minks, and the number of success- 
ful mink trappers as well, having fallen 
noticeably in 10 years. The fact that the 
average-catch-per-efftective-fur-taker indi- 
ces show no consistent decrease suggests 
that the decline is due to actual disappear- 
ance of minks over wide areas rather than 
mere thinning of standing populations. 
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RACCOON 

Distribution.—The distribution of the 
coon* population, fig. 7, in Illinois is much 
like that of the possum* population, fig. 
10. Coons, fig. 8, are least common in the 
prairie region centering around Livingston 
County and in an area in the south central 
part of the state. ‘They are most common 
in the wooded counties bordering the Mis- 

Table 4.—Weighted per cent of Illinois fur- 

takers who reported catching coons, and 

weighted average catch of coons per effective 

fur-taker; data derived from _ fur-takers’ 
monthly reports, and weighting done on the 
basis of the relative size of counties repre- 
sented. 

WEIGHTED WEIGHTED 

Per Cent AVERAGE 

SRLS OF CatTcH OF 

pane Fur-TAKERS Coons PER 

CATCHING EFrreEcCTIVE 

Coons Fur-Taker 

1929-30... 31 223 
1930-31... 28 Dee, 
1934-35... 24 2.6 
1935-36... .| 29 2:3 
1936-37. ... ZT 2.4 
1937-38. ... 32 2.8 
1938-39. ... 33 3.0 
1939-40... .| 35 2.8 
1940-41... 35 Baz 

1941-42... 37 3.0 

sissippi, Illinois, Ohio and Wabash rivers, 
particularly in those bordering the Missis- 
sippi_and the Ohio in the southern end 
of the state. 

According to figures from the oral sur- 
vey, the yield in Calhoun County was 23 
times as great, and in Union County it 
was 14 times as great, as in Champaign 
County. 

Trappers, Catch and Income.— 
Monthly report data indicate for the pe- 
riod of this study a decline of the coon 
catch (possibly ending about 1933); fol- 
lowed by a strong recovery, table 4. For 
the 1938-39 and 1939-40 seasons, index 
figures for per cent of fur-takers catching 
coons, table 4, are respectively 2 and 3 
points lower than the corresponding fig- 
ures calculated from information assem- 

*Both popular a ud literary usage sanctions use of the 
rd coon for rz and oon id possum for opossum. 
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bled during the course of the oral survey. 
In both sets of data, the 1939-40 figures 
show a slight rise over those of the pre- 
vious season. The average-catch-per-eftec- 
tive-fur-taker indices show a strong recov- 
ery after the 1936-37 season; the weighted 
figures varied from 2.3 during the 1935- 
36 season up to 3.2 during the 1940-41 
season, table 4. In both 1938-39 and 
1939-40, they are 0.9 point below the 
average catch figures for corresponding 
years revealed by data accumulated for the 
Brown & Yeager report. Both sets of 
data, therefore, show a slight decline for 

1.4 

Fig. 7.—Distribution of coons in Illinois as 
indicated by fur-takers’ monthly reports for 
the seasons of 1929-30, 1930-31 and 1934-35 
through 1939-40. Data from these eight sea- 
sons of monthly reports have been transferred 
to the map in such a way that the county 
having the largest average catch per fur- 

taker has the greatest density of dots; other 
counties are dotted proportionally. The num- 
bers in the margins represent for each county 
indicated the average catch per square mile 

as revealed by Brown’s survey for the 1938- 
39 and 1939-40 seasons. In general, a close 
correlation exists between the two sets of data, 
despite the fact that one is for eight seasons 
and the other for two. 
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the 1939-40 season as compared with those 
of the previous season. 

If these correlations, or differences, be- 
tween monthly report index figures and 
corresponding figures derived from data 
accumulated in the course of the oral sur- 
vey were constant previous to the 1938-39 
season, then we may assume that an aver- 

Fig. 8—Female coon in slab box on the 
Chautauqua National Wildlife Refuge, Mason 
County. The box, originally erected for wood 
ducks, had been appropriated by the coon 
which, shortly before the picture was taken, 
had given birth to four young. 

age of approximately 8,800 fur-takers 
caught coons annually; the calculated 
number was about 12,000 during the 1929- 
30 season and about 11,210 during the 
1939-40 season, 10 years later. As will be 
noted below, these figures are very con- 
servative. The total annual catch of these 
coon trappers and hunters is estimated to 
have averaged at least 32,000. Income is 
estimated to have averaged about $102,- 
000 annually. Averages are for the sea- 
sons of this study ending with 1939-40. 

The above figures are equivalent to 
about 1 coon hunter or trapper per 6.4 
square miles, or 86 per county; 1 coon to 
1.8 square miles, or 314 per county; about 
$1.80 per square mile, or $1,000 per 
county. 

It is possible that the number of coon 
takers in 1929-30 may have been as high 
as 50,000. It will be noted that, in the 
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1937-38 season, there was a large and 
suddenly increased percentage index of 
coon catchers from 27 to 32, an increase 
of 5 points, table 4. This 1937-38 figure 
was greater than that derived for any 
previous year, even 1929-30, and was due 
apparently to a change in the law, bring- 
ing a suddenly increased number of fur 
hunters to record, fig. 2. Fur hunters 
average a greater number of coons per 
individual than do trappers. Indications 
are that the 1936-37 data and those for 
all previous seasons should be raised 5 
points to allow for inclusion of hunters 
not then recorded. Then the percentage 
of those fur-takers who caught coons in 
1929-30 would be up around 36 instead 
of 31. This situation should be considered 
when examining the above calculations, 
which are based on the lower percentages. 
Probably the total catch of coons declined 
more than our conservative figures show. 

SKUNK 

Distribution.—The average catch of 
skunks per fur-taker, converted into dots 
in such a way as to show the relative size 
of the catch in each county, indicates that 
the greatest skunk populations lie near our 
largest rivers, fig. 9. The counties along 
the Illinois River and the southern Illi- 
nois counties along the Mississippi stand 

Table 5.—Weighted per cent of Illinois fur- 
takers catching skunks, and weighted average 

catch of skunks per effective fur-taker; data 

derived from fur-takers’ monthly reports, and 

weighting done on the basis of the relative 
size of the counties represented. 

WEIGHTED WEIGHTED 

Per Cenr AVERAGE 
OF CATCH OF 

SEARON Fur-T AKERS Skunks PER 

CATCHING EFFECTIVE 

SKUNKS Fur-TAKER 

1929-30... 55 5.0) 
1930-31. .. 59 5.9 

1934-35... 56 5.9 
1935-36.... 45 4.7 

1936-37... 64 53 
1937-38... 49 eT 
1938-39.... 48 | 

1939-40.... 48 Si), 

1940-41... 51 3.9 
1941-42.... 44 3 
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out as yielding most skunks. These are 
rolling and brushy. An area in the south 
central part of Illinois, another around 

eo * 

fieteees (Nee 

Fig. 9.—Distribution of skunks in Illinois 

as indicated by fur-takers’ monthly reports for 
the seasons of 1929-30, 1930-31 and 1934-35 

through 1939-40. Data from these eight sea- 
sons of monthly reports have been transferred 
to the map in such a way that the county hay- 
ing the largest average catch per fur-taker 
has the greatest density of dots; other coun- 
ties are dotted proportionally. The numbers 
in the margins represent for each county indi- 

cated the average catch per square mile as 
revealed by Brown’s survey for the 1938-39 
and 1939-40 seasons. In general, a close cor- 
relation exists between the two sets of data, 
despite the fact that one is for eight seasons 
and the other for two. 

Springfield and a third around Cook 
County show yields of the smallest num- 
bers. 

Among those counties that were sur- 
veyed by Brown, Franklin shows the 
smallest yield per square mile, and Union, 
Jo Daviess and Calhoun counties the 
largest. The yield in Union County was 
13 times as large as the yield in Franklin 
County. 

Trappers, Catch and Income.—In- 
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dex figures for per cent of fur-takers 
catching skunks show a general decline, 
table 5. The index figure is 55 for 1929- 
30 and 44 for 1941-42, but in intervening 
years figures as high as 59 and 64 are 
recorded. 

The average catch indices also decline; 
from 5.9 during the 1934-35 season, the 
trend is downward, with some irregulari- 
ties, to 3.1 during the 1941-42 season, 
table 5. 

For 1938-39 and 1939-40, index figures 
for per cent of fur-takers catching skunks 
are the same as, to 8 points higher than, 
corresponding figures calculated from data 
accumulated during the course of the oral 
survey. The average-catch-per-effective- 
fur-taker indices are from 0.1 to 0.5 point 
higher than the average catch per fur- 
taker calculated from the oral survey data, 
the average difference being 0.3. 

If the differences and similarities be- 
tween monthly report index figures and 
figures calculated from oral survey data 
obtain for years of this study previous to 
1938-39, then we may assume that approx- 
imately 13,000 fur-takers caught skunks 
annually ; the number is calculated to have 
been about 18,000 in 1930-31 and about 
12,000 during the 1938-39 season. ‘The 
average annual catch of skunks was about 
58,000, having dropped from about 80,000 
in 1929-30 to a calculated 36,681 in 1939- 
40, but with higher figures in some of the 
intervening years. The calculated average 
annual income from skunks was about 
$70,000. Averages are for the seasons of 
this study ending with 1939-40. 

These averages are equivalent to about 
1 skunk hunter or trapper per 4.3 square 
miles, or roughly 130 per county; some- 
what more than 1 skunk per square mile, 
or roughly 580 per county; about $700.00 
per county, or about $1.25 per square 
mile. 

OPOSSUM 

Distribution.—In Illinois, possums are 
most common in the southern part of the 
state, particularly in those counties lying 
along the Mississippi and the Ohio rivers, 
as shown by the density of stippling in 
fig. 10, which is based on monthly report 
data for the average bag per fur-taker. 
They are least common in the prairie 
region centering on Livingston County. 
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Fig. 11 shows a possum from northern 
Illinois. 

The oral survey indicates that the av- 
erage catch per square mile in Calhoun 
County, one of the best, was 16 times 
as great as that in Champaign County. 

Trappers, Catch and Income.—The 
index figures for the percentage of fur- 
takers catching possums show well-marked 
upward and downward trends that have 
the appearance of being cyclic, table 6. 
The figures rise from 54 for the 1929-30 
season to 7+ for the 1934-35 season, and 
then decline to 60 for the 1936-37 sea- 

Fig. 10.— Distribution of possums in Illinois 
as indicated by fur-takers’ monthly reports 
for the seasons of 1929-30, 1930-31, and 1934- 

35 through 1939-40. Data from these eight 
seasons of monthly reports have been trans- 
ferred to the map in such a way that the 
county having the largest average catch per 
fur-taker has the greatest density of dots; 
other counties are dotted proportionally. The 
numbers in the margins represent for each 
county indicated the average catch per square 

mile as revealed by Brown’s survey for the 
1938-39 and 1939-40 seasons. In general, a 

close correlation exists between the two sets 
of data, despite the fact that one is for eight 

seasons and the other for two. 
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Table 6.—Weighted per cent of Illinois fur- 

takers catching possums, and weighted average 

catch of possums per effective fur-taker; 

data derived from fur-takers’ monthly reports, 

and weighting done on the basis of the rela- 
tive size of the counties represented. 

WEIGHTED WEIGHTED 

Per Cent AVERAGE 
Sosa OF CarTcu OF 

Fur-TAKeErs Possums PER 

CATCHING EFFECTIVE 
PossumMs Fur-TAKER 

1929-30... 54 5.0 

1930-31... 59 4.6 
1934-35... 74 6.2 

1935-36... .| 65 bes 
1936-37... .| 60 4.6 
1937-38... 62 6.0 

1938-39... 65 8.0 
1939-40... 68 8.1 

1940-41... 66 6.9 

1941-42... 61 6.3 

son, only to rise again to 68 during the 
1939-40 season; after that they again de- 
cline. 

The trend of the weighted figures for 
average catch of possums per effective fur- 
taker is similar and is cyclic in appear- 
ance, table 6. They are highest for the 
1938-39 and 1939-40 seasons. 

Because data for the critical period be- 
between the 1930-31 and 1934-35 seasons 
are not available, it is not possible to 
measure the distances between troughs 
and peaks in the cycle. 

For the seasons of 1938-39 and 1939- 
40, the monthly report index figures show- 
ing per cent of fur-takers who caught 
possums are respectively 1 and + points 
higher than corresponding data derived 
from oral survey figures. For these same 
seasons, figures for the average catch of 
possums per effective fur-taker are respec- 
tively 3 points and 1 point lower than the 
catch per fur-taker averages calculated 
from data accumulated during the course 
of the oral survey. 

If the same relationships between oral 
survey and written monthly report data 

held during previous years of this study, 

then we may assume that about 16,000 

fur-takers caught possums annually; the 

number declined from about 20,000 dur- 

ing the 1929-30 season to 10,000 during 

the 1935-36 season and then rose to about 
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18,000 during the 1938-39 and 1939-40 
seasons. These fur-takers are estimated 
to have averaged about 141,000 possums 
annually; most during the 1938-39 sea- 

Ittrnors NarurAL History SuRVEY BULLETIN Vol. 22, Art. 7 

‘The questions to which the wardens re- 
plied had been so worded that they may 
have been uncertain whether the informa- 
tion desired relative to foxes referred spe- 

Fig. 1l—An immature possum caught in Cook County, 1941. 

son, when the figure was about 244,000. 
The estimated annual income averaged 
about $39,000. Averages are for the sea- 
sons of this study ending with 1939-40. 

The above figures indicate about 1 pos- 
sum hunter or trapper to 3.5 square miles, 
or roughly 160 per county; about 2.5 pos- 
sums per square mile, or 1,400 per coun- 
ty; an income of about 70 cents per square 
mile, or roughly $390 per county. 

FOXES 

Distribution.—The catch of foxes in 
Illinois, fig. 12, estimated from fur-takers’ 
monthly report data, is decidedly greatest 
in the two southernmost tiers of counties. 
It is moderately large in the lower and 
upper counties bordering the Mississippi 
and along the Illinois and Embarrass 
rivers. 

Red foxes are found in all Illinois 
counties, while gray foxes are found in 
comparatively few, fig. 13. About 30 
years ago, Forbes (1912) reported that 
foxes were found in 40 of the 102 counties 
of the state. A recent examination of 
game wardens’ letters on which Forbes 
based his statements reveals that the ward- 
ens in more than half the counties of the 
state reported gray foxes, presumably the 
less widely distributed of the two species. 

cifically to their own counties or to the 
state as a whole. Most of them answered 
specifically for their respective counties. 
Some of the wardens of that day appar- 
ently were not aware that foxes occurred 
in the counties under their charge, and 
others perhaps did not know a gray fox 
from a red fox. Therefore, the accom- 
panying map, fig. 13, based in part on the 
reports from these wardens, may not give 
a highly accurate picture of the occurrence 
of gray foxes in Illinois in 1912. 

Gray foxes were reported by wardens 
chiefly in the northern three tiers of coun- 
ties, along the Illinois River, and along 
the Mississippi and Ohio rivers in the 
southern part of the state. Topographic 
features of these regions are favorable to 
gray foxes, and present records show that 
these animals occur there today; despite 
local inaccuracies, the general distribution 
pattern as derived by Forbes from the 
wardens’ reports was probably approxi- 
mately correct for 1912. 

When timber was more widely distrib- 
uted in Illinois than at present, the distri- 
bution of gray foxes in the state was possi- 
bly greater. That condition may account 
for the reported occurrence of gray foxes 
in central Illinois in 1912. 

Dates more recent than 1912 on the 
map, fig. 13, refer, to collecting or fur- 
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takers’ records. The fur-takers’ records 
are believed to be highly accurate. They 
have been checked as to locality in which 
each reporting fur-taker operated. The 
determination in each case has every like- 
lihood of being correct; the fact that each 
of these fur-takers, without being required 
by law to state whether he had caught 
a red fox or a gray fox, specified which 
kind he had caught indicates that he 
knew the difference. 

It is of interest to note that those coun- 
ties that bear recent date records for gray 
foxes, fig. 13, and are therefore in gray 

Fig. 12.—Distribution of foxes in Illinois 
as indicated by fur-takers’ monthly reports for 
the seasons of 1929-30, 1930-31 and 1934-35 

through 1939-40. Data for these eight seasons 
of monthly reports have been transferred to 
the map in such a way that the county having 
the largest average catch per fur-taker has 
the greatest density of dots; other counties 
are dotted proportionally. The numbers in 

the margins represent for each county indi- 
cated the average catch per square mile as 

revealed by Brown’s survey for the 1938-39 
and 1939-40 seasons. In general, a close cor- 

relation exists between the two sets of data, 
despite the fact that one is for eight seasons 
and the other for two. 
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fox range, show the highest concentration 
of foxes, both species combined, fig. 12. 
The gray fox population is largely re- 
sponsible for the greater fox catches in 
these counties. 

Trappers, Catch and Income.—lIn- 
dex figures for per cent of fur-takers 
catching foxes (red and gray) fluctuate 
with such regularity as to suggest cycles, 

Fig. 13.—Recent specific records of gray fox 

occurrence in Illinois. Dates show counties 
in which gray foxes were reported for the 
year indicated. Figures in the margins show 
catch per square mile as revealed by the 
Brown & Yeager report for the 1938-39 and 

1939-40 seasons. 

table 7. They rise from 14 for the 1934- 
35 season to 16 during the 1936-37 and 
1937-38 seasons, and then drop to 14 dur- 
ing the 1938-39 season, only to rise to 18 
in 1940-41. 

The distance between peaks and troughs 
may not be measured because of lack of 
data for the three seasons following 1930- 
3 

The index figures for the average catch 
per effective fur-taker tend to run counter 
to the index figures for the per cent of 
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fur-takers catching foxes, in general being 

high when the latter are low; but they 

show the same periodicity, nevertheless. 

This counter trend is of considerable in- 

terest because it is marked for foxes and 

because it is also characteristic of coons. 

Both animals are less common than some 

of the other furbearing species, and it may 

be that rises in numbers of foxes in IIli- 

nois, possibly also coons, are more quickly 

reflected in index figures showing per cent 
of fur-takers catching the animal than in 

index figures showing the average catch 

Table 7—Weighted per cent of Illinois fur- 

takers catching foxes (red and gray), and 

weighted average catch of foxes per effective 

fur-taker; data obtained from _ fur-takers’ 
monthly reports, and weighting done on the 
basis of the relative size of the counties rep- 

resented. 

WEIGHTED WEIGHTED 

Per Cent AVERAGE 
OF CaTcH OF 

geste Fur-TAKERS Foxes PER 

CaTCHING EFFECTIVE 

Foxes Fur-TAKER 

1929-30... 12 pe | 
1930-31.... 11 23 
1934-35... 14 235 
1935-36... 15 Dl 
1936-37.... 16 2.2 
1937-38.... 16 2.9 
1938-39... 14 2.9 
1939-40... .| 15 958 
1940-41... 18 PES 
1941-42....| 16 2.4 

per effective fur-taker; i.e., when foxes 
become common, many persons succeed in 
catching one fox each, whether they try 
or not, but their average is low because 
they do not repeat their success. 

Index figures showing per cent of fur- 
takers catching foxes are 0.0 to 2.0 points 
higher for 1938-39 and 1939-40, respec- 
tively, than corresponding figures calcu- 
lated from data provided by the oral sur- 
vey. Average catch indices for effective 
fur-takers are 1.3 and 1.1 points lower 
than the per fur-taker averages calculated 
from Brown’s data for the 1938-39 and 
1939-40 seasons, respectively. 

If these differences between oral and 
written data held previous to the 1938- 
39 season, then we may assume that dur- 
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ing the seasons of this study, ending with 
1939-40, about 3,200 fur-takers caught 
foxes annually, totaling approximately 11,- 
400 foxes. 

These figures amount to | fox trapper 
or hunter to about 18 square miles, or 
roughly 31 per county; and about 1 fox 
caught to each 5 square miles, or about 
112 per county. 
Numbers of Red Foxes Caught.— 

It is not possible to estimate with great 
accuracy the annual income from foxes 

Table 8.—Estimated numbers and values of 
red foxes caught in Illinois, by two-season 

periods; estimates based on fur-takers’ month- 
ly reports. 

Seadane Estimatep | EsTIMATED 
NuMBER VALUE 

1929-30 and 1930-31 16,600 $107,000 
1934-35 and 1935-36 8,800 27,000 
1936-37 and 1937-38 17,000 52,000 
1938-39 and 1939-40! 17,400 50,000 
Average per season 7,500 30,000 

Table 9.—Estimated numbers and values of 
gray foxes caught in Illinois, by two-season 
periods; estimates based on fur-takers’ month- 

ly reports. 

Scusake Estimatep | EstiMATED 
NuMBER VALUE 

1929-30 and 1930-31 8,300 $35,000 
1934-35 and 1935-36 4,400 4,400 
1936-37 and 1937-38 8,500 12,900 
1938-39 and 1939-40 9,200 16,200 
Average per season 3,800 8,600 

even by two-season periods earlier than 
1938 because of the difference in value 
between pelts of gray foxes and red foxes 
and because the ratios of reds to grays 
change considerably from period to period. 

According to the oral survey, 2.5 red 
foxes were caught for each gray fox dur- 
ing the 1938-39 season and only 1.4 reds 
to every gray during the next season. The 
ratio for the two seasons averaged about 2 
reds to each gray. If this ratio held before 
the 1938-39 season, we may assume that 
the numbers of reds caught during the 
period of this study were about as shown 
in table 8. We can be certain that the 
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Fig. 14.—An immature red fox taken in Champaign County, 1942. 

red fox catch outnumbered the gray fox 
catch by substantial numbers. Leopold 
(1931) indicates that, when he made a 
game survey of Illinois, many times more 
red foxes than gray were caught in Jo 
Daviess, Stephenson and Carroll counties, 
where gray foxes are relatively common. 
It is estimated that during the period of 
this study ending in 1939-40 about 7,500 
red foxes were caught annually in Illinois, 
table 8, roughly 75 per county, or an 
average of about | to each 7 or 8 square 
miles. An immature red fox is pictured 
in fig. 14. 
Income From Red Foxes.—The av- 

erage annual income from red foxes for 
the period of this study ending in 1939- 
40 is estimated to have been about $30,- 
000, table 8; or about 50 cents per square 
mile; roughly, $300 per county. This 
annual income from red foxes is estimated 
to have averaged slightly more than $1 
per Illinois fur-taker. 
Numbers of Gray Foxes Caught.— 

The average annual catch of gray foxes 
for the period of this study ending with 
1939-40 is estimated to have been about 
3,800, table 9; or 1 to each 14 or 15 
square miles. Most of the catch was 
concentrated in the hilly and timbered 
areas along the Mississippi and Ohio 
rivers. Gray foxes are now present in 
relatively few counties in Illinois; they 
were once more widely reported. 
Income From Gray Foxes.—The 

average annual income from gray foxes 
for the period of this study ending with 

1939-40 is estimated to have been $8,600, 
table 9; or 15 cents per square mile. 

LONG-TAILED WEASEL 

Distribution. — The average annual 
catch of weasels per Illinois fur-taker, 
according to fur-takers’ monthly reports, 
is greatest in an area extending from the 
northeastern corner of the state southwest- 
ward toward Knox County, fig. 15. Zones 
of moderate catches lie on either side of 

Table 10.—Weighted per cent of Illinois 
fur-takers catching long-tailed weasels, and 

weighted average catch of these weasels per 

effective fur-taker; data obtained from fur- 

takers’ monthly reports, and weighting done 

on the basis of the relative size of the coun- 
ties. 

WEIGHTED WEIGHTED 

Per Cent AVERAGE 
Goaeaw OF CatcH OF 

Fur-TAkers WEASELS PER 

CATCHING EFFECTIVE 

WEASELS Fur-TAKER 

1929-30.... 7} by 

1930-31... v/ 1.8 

1934-35.... 17 1.8 

1935-36.... 13 1.6 

1936-37.... 17 | BD, 

1937-38... 12 eS 

1938-39... ip 1.6 

1939-40... 15 1.9 
1940-41... 19 9 

1941-42.... 9 | Les 
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this strip of counties, one penetrating di- 
rectly southward into the middle of the 
state. Another zone of moderately large 

Fig. 15.—Distribution of long-tailed weasels 
in Illinois as indicated by fur-takers’ monthly 
reports for the seasons of 1929-30, 1930-31 and 
1934-35 through 1939-40. Data from these 
eight seasons of monthly reports have been 
transferred to the map in such a way that 
the county having the largest average catch 
per fur-taker has the greatest density of dots; 
other counties are dotted proportionally. The 
numbers in the margins represent for each 
county indicated the average catch per square 
mile as revealed by Brown’s survey for the 
1938-39 and 1939-40 seasons. In general, a 
close correlation exists between the two sets 
of data, despite the fact that one is for eight 

seasons and the other for two. 

catches occurs in and near the second tier 
of counties in southern Illinois. 

A zone of very small catches lies in the 
south central counties. 

Winter white weasels have been re- 
ported 23 times from the northernmost 
tier of counties by trappers who filled out 
the fur-takers’ monthly reports examined 
in the course of this study. From the 
second tier of counties they have been re- 
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ported only 14 times, and from counties 
south of the second tier only 4 times. 

Trappers, Catch and Income.—In- 
dex figures for per cent of fur-takers 
catching long-tailed weasels declined slow- 
ly following the 1934-35 season from 17 
in that season and, after a high of 19 for 
the 1940-41 season, reaching 9 in 1941- 
42, table 10. The figure for the 1941-42 
season is so little above the 7 for the 
1929-30 and 1930-31 seasons as to indi- 
cate that the long-time population trend 
is probably not upward. Index figures for 
average catch per effective fur-taker fol- 
low a pattern somewhat similar to that 
of the figures for the per cent of fur- 
takers catching weasels. Irregularities in 
the trend pattern appear due to and cor- 
related with irregularities in reporting, 
with the possible exception of the figure 
for the 1940-41 season, which may have 
marked a real peak. 

Figures obtained from the written 
monthly reports for the per cent of fur- 
takers catching long-tailed weasels are 3 
to 4 points higher than those obtained 
from data assembled by the oral survey. 
Both sets of data show an increase for the 
1939-40 season over the preceding season. 

The index figures for average catch per 
effective fur-taker for 1938-39 and 1939- 
40 are 1.6 points and 1.0 point lower, 
respectively, than fur-taker catch figures 
obtained from data assembled in the course 
of the oral survey. 

If these differences and similarities held 
during previous years of the study, then 
we may assume that on an average about 
2,200 fur-takers caught about 6,000 long- 
tailed weasels annually, worth $1,500. 
Averages are for the seasons of this study 
ending with 1939-40. 

These figures amount to almost 22 wea- 
sel trappers per county, or 1 to each 26 
square miles; 1 long-tailed weasel to each 
9 or 10 square miles, or about 59 per 
county, averaging somewhat less than $15 
worth per county. 

LEAST WEASEL 

Although frequently caught, skinned 
and sold by inexperienced young trappers, 
least weasels are unimportant in the Illi- 
nois fur trade, being too small to interest 
furriers. “They are commonly reported 
from Lake and McHenry counties, and, 

ro 4a eee 
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in 1939, the writer collected one of this 
very small species dead on the highway as 
far south as Henkel in the southeast corner 
of Lee County. 

BADGER 

Distribution. — Until badgers were 
given year-around protection, these ani- 
mals were commonly caught by trappers 
in a group of counties in northern IIli- 
nois, most of them in the five counties in 
the northwestern part of the state that 
are heavily stippled on the distribution 
map, fig. 16. The number was usually be- 
tween 5 and 15 annually in each of these 
counties. Moderate numbers were caught 
in those counties that are lightly stippled 
on the map, all of them close to the heavily 
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Fig. 16.—Distribution of badgers in Illinois 
as indicated by fur-takers’ monthly reports for 
the seasons of 1929-30, 1930-31 and 1934-35 

through 1936-37. Data from these seasons of 

monthly reports have been transferred to the 
map in such a way that the county having the 
largest average catch per fur-taker has the 
greatest density of dots; other counties are 

dotted proportionally. 
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a counties. The code in force July 
1937, placed badgers on the protected 

i with no open season. Since that date 
the legal killing of badgers has been lim- 
ited to those animals destroying property. 

Circles show localities from which badg- 
ers have been reported occasionally, fig. 16. 
Most of these badgers were carried there 
as caged animals and finally liberated; 
others were pioneering far away from the 
main body of their present range. They 
do not occur regularly in the counties 
in which the circles are shown. 

Kennicott (1855) stated that badgers 
were formerly common in Cook County 
and were, when he wrote, still common 
farther south. Later he added (1859) 
that in Illinois badgers were once numer- 
ous at least as far south as the middle of 
the state and were seen 30 years before 
near the Kaskaskia River. At that time 
they still existed in De Kalb County, ac- 
cording to him. 

Brayton (1882) mentioned a_ badger 
taken in Kankakee County in 1857. Wood 
(1910) wrote that “reliable persons’’ re- 
ported they had seen a badger that had 
been killed a few miles north of Urbana 
in 1908. 

Cory (1912) believed that, at the time 
he wrote, badgers still occurred “occasion- 
ally in the northern two-thirds of Illinois.” 
Gregory (1936) recorded specimens from 
Du Page and Lake counties. Necker & 
Hatfield (1941) recorded an additional 
specimen from Lake County and one from 
near Chicago. 

Joe B. Davidson, biologist of the U. S. 
Soil Conservation Service, reported a badg- 
er killed near Cambridge in Henry Coun- 
ty in 1940 and added that badgers were 
becoming more common than they had 
been 4 years previously. One was caught 
in Mercer County, not far west of Cam- 
bridge, in 1929, according to a note by 
a trapper. 

A badger caught in the southeast corner 
of Woodford County a few summers ago 
was taken to the zoological park in Bloom- 
ington, only to escape within a few days. 

Koestner (1941la) reported a badger 
from Kankakee County in 1939; the skull 
of this animal is in his collection. During 
1942, residents of Martinton, Iroquois 
County, reported badgers fairly common 
there. Trappers reported to the writer 

that badgers were killed each year since 
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1935 in Du Page, Kendall and Livingston 
counties. The writer saw a very old male 
with badly worn teeth caught in the south- 
ern part of Champaign County about 
1930. 

Extensive collecting and observation by 
biologists and game specialists of the Illi- 
nois Natural History Survey and by nat- 
uralists of the University of Illinois have 
shown that badgers are at present ex- 
tremely rare as far south as Champaign 
County. For example, Koestner (19410) 
made no mention of having found any 
badgers while collecting in Ford County 
in 1940. In making his fur survey of 
Champaign County, Brown found no evi- 
dence to indicate that badgers had been 
killed in this county in 1938-39 or 1939- 
40. 

Catch.—During the years for which 
we have data when badger trapping was 
legal, probably not over 150 and rarely 
over 50 badgers were caught annually in 
Illinois; the total number was not an 
appreciable percentage of the total catch 
of furbearers in the state. Their pelts 
being worth only about 75 cents each, 
badgers contributed little to the Illinois 
fur income. 

Data are not sufficient to indicate much 
about changing numbers, but persons in 
the Illinois badger range commonly report 
that badgers are increasing. There is some 
indication that the range is being extend- 
ed, counties around the outer margin of 
the range having shown a catch only in 
recent years. 

BOBCAT 

Once undoubtedly present throughout 
Illinois, the bobcat disappeared rapidly as 
the country was settled, partly because it 
requires extensive stands of unpastured 
timber and partly because it is exciting 
and easily treed game. Generally, it dis- 
appeared most rapidly in the northeastern 
and mideastern portions of the state. 
Kennicott (1855) reported it present 
sometime previous to 1855 in Cook Coun- 
ty. A warden in Jo Daviess County re- 
ported to S. A. Forbes by letter that 
short-tailed wildcats disappeared from that 
county about 1850. Wood (1910) re- 
ported that early settlers declared wild- 
cats were found in Champaign County 
between 1835 and 1840. He obtained the 
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skull of one of a pair killed in Alexander 
County in 1908. 

Cory (1912) wrote, “It has lately been 
reported from Jo Daviess Co., Illinois, 
and Kennicott records it from Cook Co., 
although none has been observed in this 
vicinity for many years. There is a speci- 
men in the Northwestern University col- 
lection at Evanston, taken near Rock 
Island, Illinois, some years ago. In ex- 
treme southern Illinois I have trustworthy 
information that it still occurs in more or 
less numbers in Galletin, Pope, Alexan- 
der, Jackson and Randolph Counties. Mr. 
J. G. Baker of Golconda, Pope Co., in- 
forms me that two Wild Cats were killed 
in that vicinity in the winter of 1907.” 

Forbes (1912), after making a state- 
wide checkup on the condition of wildlife, 
stated that “lynxes and wildcats” were re- 
ported in 14 counties, 7 of them in ex- 
treme southern Illinois. Examination of 
the wardens’ reports on which Forbes 
based his statement shows bobcats in 12 
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Fig. 17.—Recent specific records of bobcat 
in Illinois. Dates show counties in which bob- 
cats were reported for the year indicated. 
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counties, 7 of them bordering the Ohio or 
Mississippi rivers and 5 bordering the Illi- 
nois or Sangamon rivers, fig. 17. 
Two bobcats were killed in Union 

County in 1936, and one specimen is 
mounted in a restaurant at Ware, fig. 18. 
One large bobcat was shot in a swamp 
near Miller City, Alexander County, in 
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apiece, the pelts add little to the fur in- 
come of the state. 

OTTER 

Otters have long been so scarce in IIli- 
nois that they have not figured largely 
in the state’s fur trade for many years. 

Fig. 18.—Bobcat or bay lynx, Lynx rufus, caught at Ware, Union County, Illinois, 1936. 
Its weight was 21 pounds. 

November, 1942, one was killed near 
Murphysboro in December, 1942, and 
three additional bobcats were killed, pre- 
sumably near Murphysboro, late in 1942 
or early in 1943 (Anonymous 1943). 
An unverified recent record for Randolph 
County is reported by Necker & Hatheld 
(1941). Earnest and excited hunters al- 
most regularly report bobcats from vari- 
ous parts of the state, usually from the 
heavily wooded southern counties. “The 
U. S. Forest Service (1937, 1938) fails 
to report bobcats within its Illinois hold- 
ings, the Shawnee National Forest, indi- 
cating that, if these animals are present, 
they are extremely rare. They are not 
now protected by law. 

DOMESTIC CAT 

In 5 recent years, 104 domestic cats 
were reported caught by the 8,862 fur- 
takers making reports in those years. It 
is probable that the 121,566 trappers esti- 
mated to have operated during those years 
caught about 1,300 or more cats, or about 
260 annually. Worth only about 10 cents 

They were subject to an open season 
throughout Illinois until the end of the 
1928-29 fur season. In the game code of 
1929, they were given complete protec- 
tion until Nov. 15, 1933; before that 
date arrived, the period of complete pro- 
tection had been extended indefinitely. 

At one time distributed along all of 
the Illinois rivers, and, according to Ken- 
nicott (1855), not uncommon in Cook 
County about 1855, otters were by the 
winter of 1907-08 commonly reported 
only from southern Illinois; several were 
taken in the cypress swamps of Alexander 
County during that winter, according to 
Wood (1910). A few were still present 
in some of the counties farther north, 

bordering or near the Mississippi and 
Illinois rivers, fig. 19, according to Forbes 
(1912) who had requested Game Com- 
missioner John Wheeler to obtain infor- 
mation about their distribution. Although 
the Commissioner so worded his letter to 
game wardens in each county that they 
might conclude that Forbes wished to 
know if otters were present anywhere in 
Illinois, most of them answered specifi- 
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cally for their own counties and most of 
their answers showed close grouping near 
the Ohio, Wabash and Mississippi rivers 
in southern Illinois, where Forbes con- 
cluded otters were still common. 

Since 1912, the record is one of rapidly 
receding range and, at least until the last 
half dozen years, of continuous failure to 
check their decline, even after legal pro- 
tection was extended them throughout 
the year. 

According to an unpublished manuscript 
by Leopold (1929), an otter was taken 
near Meredosia, on the Illinois River, in 
1926, and a few otters were present in 
Union County in 1929. Bennitt & Nagel 
(1937) recorded two otters in 1934 from 
the Mississippi River in Lincoln County, 
Mo., opposite Calhoun County, IIl., and 

Fig. 19.—Recent specific records of otter in 
Illinois. Dates show counties in which otters 
were reported for the year indicated. Cir- 
cles show nearby Missouri records. Dates east 
of Illinois indicate nearby otter records in 
Indiana. 
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others in 1935 in Missouri opposite Alex- 
ander County, IIl., fig. 19. Scott (1937) 
did not report any recent records on the 
Mississippi River in Iowa. 

During the spring of 1939 an otter 
was accidentally caught in a fish net in 
the Little Wabash River in Wayne Coun- 
ty by Harold Riggs of Goldengate, III. 
(Anonymous 1939). 
According to a letter dated Jan. 26, 

1939, from Galen W. Pike of the U. S. 
Forest Service at Harrisburg, IIl., several 
otters were reported in Saline County, 
and an otter was seen in 1935 by William 
E. Bates at Big Lake, 2 miles northeast 
of Shawneetown, in Gallatin County. 
Residents of Union and Alexander coun- 
ties still report otters occasionally, and it 
is hoped that the Shawnee National For- 
est in these southern counties, rising pub- 
lic interest and extended soil conservation 
practices will enable Illinois otters to sur- 
vive and perhaps increase and spread. In 
recent estimates of the numbers of fur- 
bearing animals on the National Forests 
(U.S. Forest Service 1937, 1938), otters 
are not listed as being present in Illinois, 
probably because they are difficult to lo- 
cate or extremely rare. Lyon (1936) 
found the general pattern of otter decline 
in Indiana similar to that in Illinois. 
Most of the recent dates for otter records 
in Indiana are in those counties bordering 
the Ohio and White rivers near Illinois; 
some of these dates are shown in fig, 19. 

Bonnell (1941) reported 20 otters pres- 
ent in the Shawnee National Forest in 
southern Illinois in 1940. Some natural- 
ists and rangers there are inclined to feel 
that this estimate is too large. 

COYOTE 

Wolves are often claimed to occur in 
Illinois; this common name is generally 
applied to coyotes, known also as brush 
wolves or prairie wolves, and sometimes 
to wild dogs. We have no reliable evi- 
dence that timber wolves are present with- 
in the boundaries of Illinois or that they 
have been during the present century, 
although Wood (1910) states: “During 
the years 1883 to 1905 inclusive, bounties 
were paid on 159 wolves killed in Cham- 
paign county. Wolves have been reported 
within the county since that date, and it 
is not at all unlikely that a few still exist 

a a 
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in the heavy timber along the Sangamon 
River and the Vermilion.” 
Among about 1,600 fur-takers who re- 

ported during the 1939-40 season, only 
2 stated that they had caught “wolves,” 
which were probably coyotes. If the same 
ratio holds for the 25,000 or more trap- 
pers who did not report, we may assume 
that less than 40 coyotes were caught. 

Coyotes are not protected by law at any 
time of year, and a number of them are 
annually turned in for bounty at a time 
when their pelts are not salable. Most are 
turned in for bounty in the northern half 
of Illinois; very few are taken in the 
southern quarter, fig. 20. “wo skulls, 
turned in for bounty as those of ‘‘wolves,” 
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Fig. 20.—Recent specific records for Illinois 
of coyote and of dog misidentified as coyote 
or “wolf.” Dates show counties in which these 
animals were reported for the year indicated. 
The numerals following some of the dates in- 
dicate the number of animals reported for 

those years. 
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one in Schuyler County, figs. 21 and 23, 
and one in Warren County, figs. 22 and 
23, and now in the collection of E. J. 
Koestner, formerly of the University of 
Illinois, were submitted to Dr. George G. 
Goodwin of the American Museum of 
Natural History, New York, who deter- 
mined them as coyotes with possibly a 
faint trace of dog blood. 

The Illinois Natural History Survey 
collection contains two skulls from Mce- 
Lean County and one from Sangamon 
County, collected in 1942 and determined 
as coyotes by E. A. Goldman of the U. S. 
Fish and Wildlife Service. A third, from 
the Cook County Forest Preserve District 
in 1942, has been determined as a coyote 
by the writer. Fig. 24 pictures the head 
of this animal. 

A skull in the American Museum of 
Natural History, collected in Macoupin 
County in 1940, was determined as a 
coyote by Dr. Goodwin. 

A rough idea of the distribution of 
coyotes in Illinois may be gained from 
reports of their presence in 1912, from 
the number reported turned in for bounty 
to county clerks and from reports in 
newspapers; however, some of the ani- 
mals reported in newspapers as coyotes 
are wild dogs. Because dogs that run 
wild, as well as coyotes, are commonly 
reported by hunters, trappers, county 
clerks and reporters as “wolves,” it is 
impossible to plot the distribution of these 
animals separately. Fig. 20 shows the 
distribution of so-called ‘“‘wolves,” coyotes 
and wild dogs reported as coyotes. 

Some miscellaneous records are present- 

ed below. 
Wood (1910) quotes early settlers as 

declaring coyotes were common in Cham- 
paign County about 1850 and seen in this 
county 10 years later. 

During the 1937-38 season, trappers re- 
ported catching “wolves” at Payson, Ad- 
ams County; Serena, La Salle County; 
and Bensenville, Cook County. 

In about 1938, three hunters from 
Granville and Spring Valley captured two 

old “wolves” and seven cubs, according to 

the Illinois Sportsman for February, 

1940; the location was probably Putnam 

County. 
During February, 1937, ‘wolves’ were 

reported cornered in a gravel pit near 

Crystal Lake, McHenry County, accord- 
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Fig. 21.—Skull of animal shot in Schuyler County, Illinois, January, 1941. Determined by 

Dr. George G. Goodwin as coyote with possibly a trace of dog. 

Fig 22.—Skull of animal shot in Warren County, Illinois, January, 1941. Determined by 
Goodwin as coyote with possibly a trace of dog. 
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ing to the Chicago Daily Tribune for 
Feb. 8, 1937. 

About Jan. 7, 1937, the Danville Com- 
mercial-News carried a story about a 
“wolf” having been shot near Potomac, 
Vermilion County. 

“Wolf” drives were planned or held 
April 5 and March 19, 1938, near Clinton, 
De Witt County, according to the De- 
catur Herald-Review for March 19, 1938. 

A pack of “wolves” was found near 
Broadlands, Champaign County, about 
Feb. 16, 1939, according to the Arcola 
Record-Herald of that date. —Two were 
shot on different days; one weighed 24 
and the other 46 pounds, according to the 
newspaper account. The 24-pound indi- 
vidual was identified by the writer as a 
reddish chow dog, which in death, at 
least, carried its tail straight rather than 
curled in usual chow fashion. 
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According to the Chicago Daily Trib- 
une of Dec. 28, 1938, a “wolf” weighing 
33 pounds was shot the day before near 
Sugar Grove, Kane County. 

In about 1938, wild dogs were common 
in rough country 4 miles north of Harris- 
burg, Saline County, according to R. E. 
Favreau, at one time employed by the 
Illinois Natural History Survey. 

According to the Pike County Demo- 
crat, a “wolf” was shot near Summer 
Hill about Oct. 18, 1939, and another 
was seen. The county board had recently 
passed a resolution placing a bounty on 
wolves. One had been reported killed near 
Pittsfield a few weeks before the resolu- 
tion was passed. 

According to the Champaign-Urbana 
News-Gazette, Feb. 28, 1939, at least one 
“Wolf” had recently been reported near 
Mahomet. 

21 Fig. 23.—Another view of skulls of animals pictured in figs. 21 and 22. 



ILLino1is NATURAI 

About Dec. 6, 1936, a “wolf” and fox 

hunt was planned for near Morrison, 

Whiteside County. “This yielded several 

vray toxes and one red fox but no coyote. 
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much may be concluded from them: that 
coyotes, wolflike dogs or occasional coyote- 
dog crosses are most commonly observed 
or captured in those counties lying along 

Fig. 24.—Head of coyote, Canis latrans, from Cook County Forest Preserve. Note length of 

tusks, shape of furred ears and streamlined skull. 

Coyotes were common around West- 
field, Clark County, in December, 1936, 
according to the Charleston Daily Cour- 
ier, and some were shot. A man said to 
be familiar with coyotes in the western 
part of the United States thought that 
some of the animals shot were too heavy 
to be coyotes and claimed they were tim- 
ber wolves. 

In June, 1939, an animal killed in a 
roundup near Decatur was exhibited as 
a “wolf” at that city and the head was 
finally brought to the Illinois Natural 
History Survey; E. A. Goldman of the 
U. S. Biological Survey determined the 
skull as that of a dog. 

Recently, Bonnell (1941) reported 10 
“Wolves and Coyotes” counted in one 
unit of the Shawnee National Forest in 
southern Illinois. 

‘These miscellaneous records do not by 
any means come near to exhausting the 
list of references on the subject. This 

the Des Plaines River, the Illinois River 
and the Mississippi River in the northern 
part of the state. 

MARTEN 

Martens have by pure accident been 
recorded recently from Illinois (U. S. 
Forest Service 1937). The Illinois game 
code for some of the years previous to 1941 
listed martens among the protected fur- 
bearing animals, and various journals 
copying Illinois fur laws assumed martens 
to be present in the state. The marten 
has probably been extinct in Illinois be- 
yond the memory of men now living. 

SPOTTED SKUNK 

Cory (1912) lists and maps spotted 
skunks or civets as present in southern 
Illinois, basing his judgment partly on 
a statement by another writer that they 
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were reported to be fairly common at Gol- 
conda. No reliable evidence has turned 
up since to show that spotted skunks are 
present anywhere in this state, although 
the F. C. Taylor Fur Company of St. 
Louis, Mo., lists prices of Illinois civets. 

BEAVER 

Although beavers once — occurred 
throughout Illinois, Wood (1910) wrote 
that they seemed to have been practically 
exterminated in and around Champaign 
County before the first permanent set- 
tlers came. Forbes (1912) wrote that 
beavers were reported in four Ohio River 
counties. “They later became extinct in 
Illinois, but have since been reintroduced, 
fig. 25. 

The first shipment of reintroduced 
beavers was released Nov. 2, 1935; 10 
in Hunting Branch, a tributary of Bay 
Creek, 6 miles southeast of Stonefort, and 
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Fig. 25.—Records of beaver occurrence in 
Illinois. Dates show counties from which they 
were last recorded. Large dots indicate recent 

introductions of beavers into Illinois. 
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9 in Grand Pierre Creek, 2 miles south- 
east of Herod, both locations in Pope 
County. Soon afterwards, those in Hunt- 
ing Branch moved downstream into Bay 
Creek, where their signs were observed 
over 114 miles south of the place at 
which they were released. A year later 
some of these were found in the locality 
of the town of Robbs, which is about 8 
miles from the spot of release. Those lib- 
erated in Grand Pierre Creek remained in 
the general locality, where they built one 
dam and where their cuttings and other 
signs are now common. 

During the fall of 1938, three beaver 
dams were reported in Lusk Creek about 
5 miles up from its mouth at the Ohio 
River. In order to find their way here, the 
beavers probably migrated down Bay 
Creek to the Ohio River, then up the 
Ohio to Lusk Creek, and finally up 
Lusk Creek 5 miles to the new location. 
It is not likely that they traveled across 
country between Bay Creek and Lusk 
Creek. 

On March 1, 1936, four beavers were 
received from Wisconsin. One died en- 
route and a second, weakened or injured 
by the trip, died shortly after it was set 
free. The skull of this second animal is 
in the Illinois Natural History Survey 
collection. The live animals were turned 
loose on the property of the East St. Louis 
Hunting Club near Reynoldsville, in 
Union County. No beaver or beaver signs 
were reported there until late in 1938, 
when a dam was found across Clear Creek 
Drainage Ditch, west of the hunting club. 
In 1940, there was a large used beaver 
burrow near this club and a lodge near 
Reynoldsville. A Union County beaver 
lodge is shown in fig. 29 of the Brown & 
Yeager report. 

A small colony was recently reported 
present at a lake owned by L. E. Groppel, 
Rosedale Township, Jersey County ; beav- 
ers were introduced there by the State De- 
partment of Conservation in August, 1936 
(Thatcher 1937). 

The last consignment of beavers con- 
sisted of three received during October, 
1938. These animals were released in La 
Rue Swamp, 2 miles north of Wolf Lake 
in Union County, the most favorable of 
the sites where beavers have been re- 
leased. 

The beavers (a total of 24 in addition 
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to the Groppel Lake colony) released in 
southern Illinois have firmly entrenched 
themselves there. The total estimated 
population in the Shawnee National For- 
est in 1939 was 48. They numbered only 
19 in December, 1935, and 25 in 1937, 
according to U. S. National Forest esti- 
mates of furbearing animals in national 
forests. Bonnell (1941) reported ‘about 
70” beavers present in the Shawnee Na- 
tional Forest by 1940. They are now 
widely scattered and should continue to 
increase. 

TOTAL ANNUAL CATCH 

Probably about 958,000 individuals of 
our eight common furbearers are caught 
annually in Illinois, or 17 per square 

DistRIBUTION OF PREDATOR CATCH, 

Fig. 26.—Distribution of predatory species 
in Illinois as indicated by fur-takers’ monthly 
reports for the seasons of 1929-30, 1930-31 
and 1934-35 through 1939-40. 
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mile, amounting roughly to 9,400 per 
county. Individual fur-takers average 
about 37 animals each per year. 

Most of the predatory and omnivorous 
species are caught in the southern, south- 
western and western counties, fig. 26, 
where extensive woods or bushy areas 
make favorable habitats for them. Most 

Table 11.—Estimated average annual num- 

ber of common furbearers caught in Illinois 

beginning with the 1929-30 season and ending 
with the 1939-40 season (1931-32, 1932-33 and 
1933-34 omitted because data for these sea- 
sons were not available). 

FURBEARER AVERAGE 
ANNUAL CaTcH 

Muskrat:5:2.2h2ia cee 653,000 
POSSUM s.cacoclees ee ees 141,000 
Skank .Sascetaee cee 58,000 
Mink one ee 56,000 
Coon). Foe ae eee 32,000 

Red fox 3. eee 8,000 

Long-tailed weasel........ 6,000 

Gray fox. oo 34s. secre 4,000 

Totali.’s2 eee 958,000 

of the muskrats, the state’s single legally 
caught herbivorous furbearer, are taken 
in the northern counties, fig. 4. 

The total number of furbearers caught, 
so far as we are able to estimate from 
data collected, was about as great during 
the 1938-39 and 1939-40 seasons, covered 
by the oral survey, as during any other 
recent 2-year period; although there was 
a decline in the total numbers of minks 
and coons caught in the seasons in which 
Brown made his survey, an unusually 
large number of muskrats and an in- 
creased number of long-tailed weasels and 
foxes were caught in those seasons. 

About 68 per cent of the common fur- 
bearers caught in Illinois during the pe- 
riod beginning with the 1929-30 season 
and ending with the 1939-40 season were 
muskrats, table 11 (the seasons of 1931- 
32, 1932-33 and 1933-34 are omitted from 
the calculations because data for them 
were not available). Possums held second 
place, making up about 15 per cent of all 
furbearers caught. 

During some seasons more minks than 
skunks were caught, but over the period 
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of this study the total number of skunks 
caught slightly exceeded the total number 
of minks. Each species constituted about 
6 per cent of the total catch. Coons made 
up about 3 per cent of the catch. 

Red foxes and gray foxes were caught 
in small numbers, together making up 
somewhat less than 2 per cent of the 
catch. Long-tailed weasels made up less 
than 1 per cent of the catch. 

Muskrats were the most numerous fur- 
bearers in all but a very few counties, 
where they were exceeded only by pos- 
sums. In those counties in which muskrats 
did not lead, they were in second place for 
numbers in the catch. 

TOTAL ANNUAL INCOME 

The average annual income from the 
Illinois fur catch for the period beginning 
with the 1929-30 season and ending with 
the 1939-40 season (seasons of 1931-32, 
1932-33 and 1933-34 omitted for reasons 
explained above) amounted to about $1,- 
067,500, table 12, or about $19 per square 
mile. These figures are based upon prices 
for No. 1 medium rather than No. 1 large 
pelts, table 13. The income was highest 
during the 1929-30 and 1930-31 seasons, 
when furbearers were abundant and prices 
were good, and lowest during the 1934- 
35 and 1935-36 seasons, when prices were 
so poor that comparatively few fur-takers 
cared to operate. 

The average total fur income for the 
1938-39 and 1939-40 seasons, when the 
oral survey was made, was about 13 per 
cent above the average for the 8 years 
covered by the monthly report study, 
largely because of price levels and an 
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abundance of muskrats (table 13 of this 
report and table 4 of the Brown & Yeager 
report). The oral survey showed a cal- 
culated average annual income for the 
seasons of 1938-39 and 1939-40 of $1,- 
201,830.45 (table 19 of the Brown and 
Yeager report). 

In the 8 years covered by the present 
study, the average fur-taker sold furs esti- 
mated to have an average annual value 
of about $41. The annual take per county 
averaged about $10,500. 

Muskrats led as income producers year 
after year, yielding about 47 per cent 
of the total income over the period of 
this study. Minks held second place, yield- 
ing about 29 per cent of the income over 
the period. Coons, in third place, pro- 
duced at least 10 per cent of the income 
over the study period, but their position 

Table 12.—Estimated average annual in- 

come from common furbearers caught in IIli- 
nois, beginning with the 1929-30 season and 

ending with the 1939-40 season (1931-32, 1932- 
33 and 1933-34 omitted because data for these 
seasons were not available). 

Uanvesaen AVERAGE ANNUAL 

INCOME 

Miusktaite: ct t.acak oe Oe ee $ 500,000 

Nini ea acres 310,000 
Coon’ 32-8 0 eee 102,000 

Siti eas eee 70,000 
POssiline oe fe eee 39 ,000 

Redtiox: ots eee 36,000 
Geayiten. te tae aes an 9,000 
Long-tailed weasel........ 1,500 

SROtAl Mee Cn aaa ie $1,067, 500 

Table 13.—Average prices estimated to have beeen paid for No. 1 medium* pelts of the 

eight common furbearers of Illinois. 

FuURBEARER 1929-30 1930-31 1934-35 1935-36 1936-37 1937-38 

Miniskitalttes cat Serta as. « $ 1.00 $0.60 $0.70 $0.60 $0.75 $0.60 

INicrikpareeeton trom, nos 7.00 3.50 4.00 350 6.50 5.50 

Cheol ye Bas eee eee 5.50 3.00 2.50 2.50 3.50 3.50 

Sin errs iae at te 2.40 1.20 0.90 0.90 1.00 0.75 

POSSI aston rs oe coe 0.40 0.35 0.25 0.25 0.30 0.30 

Red Fox See i 10.00 3.30 3:30 2.50 3.50 2.80 

KG TAN ON erie ss Ne oo.e he 5.00 3.50 1.00 1.30 1.40 1.40 

WeAScleninr res ter. 0.25 0.25 0.25 0.25 0.25 0.25 

*Prices of No. 1 large pelts are considered too high for calculating income on the average pelt sold. 
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fell from about 12 per cent during the 
1929-30 and 1930-31 seasons to only 6 
per cent during the 1938-39 and 1939-40 
seasons. Skunks produced about 7 per 
cent of the income for the period. Pos- 
sums, although generally caught in greater 
numbers than skunks, produced less than 
4 per cent of the income, because of rela- 
tively low pelt value. Red foxes yielded 
only about 3 per cent of the income, while 
gray foxes and long-tailed weasels held 
the lowest positions among the eight com- 
monly caught furbearers, together pro- 
ducing less than 1 per cent of the in- 
come. 

Muskrats constituted the leading in- 
come producer in most counties, but in 
some southern counties coons or minks 
took the lead. Although second place went 
to minks in most counties, coons and 
skunks took second place in some. 

FUTURE POSSIBILITIES 

It is important to recognize that the 
fur crop is in addition to all other crops 
and values realized from Illinois land and 
waters. In general, it has persisted not 
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because of any favorable attention paid 
to it but in spite of what has been done. 
It comes from areas that are growing 
woods, pastures and even highly culti- 
vated crops; from streams filled with 
silt and sludge; from ponds so burned or 
grazed as to be barely suitable for pro- 
duction of anything at all; from land that 
has been abused so sadly that because of 
erosion it will no longer grow cultivated 
crops but has been given up to produce 
what it can. 

If every gully-scar now cutting deeper 
into Illinois’ fields were planted to pro- 
tecting vegetation, if every woodlot were 
properly managed by removal of stock 
and if every stream were kept reasonably 
clean of silt, sewage and commercial 
waste, then populations of furbearers, and 
game as well, would increase. 

If the protecting vegetation were sci- 
entifically chosen and if protected wood- 
lots were scientifically cut with reasonable 
attention to needs of furbearer and game 
populations, then both populations would 
increase substantially and supplement the 
income from soil saved and timber pro- 
duced. 
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INDEX 

The following index covers Articles 3, 4, 5, 6 and 7 of Volume 22 of the Ittrnois NATURAL 
Hisrory Survey BuLteTin. An index to Article 1, The Plant Bugs, or Miridae, of Illinois, by 
Harry H. Knight, will be found on page 223 of this volume, and an index to Article 2, Studies of 
North American Plecoptera, by T. H. Frison, will be found on page 351. 

A 

Acanthocephala, in greater prairie chicken, 401 

Accipiter cooperi, 397; see also Cooper’s hawk 

Acnida tuberculata, 420, 428, 432; see also 
Pigweed, Water hemp 

Acorn, 402, 404 

Acrididae, 402, 403 

Agrostis alba, 379, 389 
Algae, 371, 372; see also Green algae 

Ambrosia trifida, 402 
Ameiurus 

melas melas, 363; see also Black bullhead 

natalis natalis, 363; see also Yellow bullhead 

nebulosus marmoratus, 363; see also 

Speckled bullhead 

American lotus, 420, 421, 429, 430, 432, 433 

Amia calva, 365 

Ammannia coccinea, 431, 433; see also Long- 
leaf ammannia 

Ant, 403 
A plodinotus grunniens, 365; see also Sheeps- 

head 

Apple, 405 

Aquatic plants; see Duck food plants, specific 
references 

Arachnid, 403 

Army worm, 402, 403 

Asilidae, 403 

Asio 
flammeus flammeus, 399 
wilsonianus, 399 

Aspen, 404, 409 

Aster, 388 

Attwater’s prairie chicken, 396 

Avena sativa, 403 

B 

Badger, 487—8, 525—6 

catch, 487, 492, 526 
damage and control, 488 

distribution, 435, 487, 525 
fur value, 487, 526 

habitat, 488 

hunting, 488 

income, 526 

laws, 487, 501, 525 

popularity, 488 
population, 453, 488, 501, 526 
on proposed prairie chicken refuge, 408 

trapping, 488 

Baldpate, 418, 422, 426 

Barley, 405 

Barn owl, 399 

Bartramia longicauda, 398; see also Upland 
plover 

Bass; 457, 364,370, 3872,°379.y 3740 375. 3765 
see also Largemouth bass, Smallmouth 

bass, Spotted bass, Warmouth bass, 

White bass, Yellow bass 
Bay Creek, 533 

Bay lynx; see Bobcat 
Bear; see Black bear 

Beaver, 489—90; 533—4 

damage, 437 

distribution, 533 

habitat, 490 

laws, 501 

population, 435, 453, 489, 533, 534 

reintroduction, 435, 489, 501, 533 

use of stripmines, 490 

Bee, use of den boxes, 468 
Beehives, damage to, 469 

Beetles, 402; see also specific references 
Bindweed; see Black bindweed 

Biological Survey; see U. S. Bureau of 
Biological Survey 

Birch, 404 

Black bear, 435 

Black bindweed, 402, 404 

Black bullhead, 360, 363, 376 

Black crappie, 360, 362, 376 
Black Jack Lake, 360, 361 

Black snake; see Common black snake, 

Pilot black snake 

Blackberry, 382, 392; see also Trailing swamp 

blackberry 

Blackbird, 399 

Blackhead, 400 

“Blue darter,” 397; see also Cooper’s hawk 

Blueberry, 404 

Bluegill, 358, 360, 362, 363, 365, 370, 371, 372, 
373, 374, 376 

Bluegrass, 389, 392, 414 

Blue-winged teal, 408, 418 

Blunt-nosed minnow, 361, 365 

Bobcat, 490, 526—7 

catch, 526, 527 

damage, 490 

distribution, 526, 527 

fur-value, 490 

habitat, 490 

hunting, +90 

popularity, 490 
population, 435, 453, 490, 501 

Bobwhite, 397, 398, 399, 407; see also Quail 

Boleosoma n. nigrum, 365 

Bounties, 452, 483, 484 

Bowfin, 365 

939)] 
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Brambles, 388, 389, 391, 404, 461; see also 

specific references 

Brassica, 402 
Brook silverside, 365 

Brush wolf, 528; see also Coyote 

Bubo virginianus virginianus, 398 
Buck’s Pond, 360, 361 

Buckwheat, 404, 405 

Buffalo (fish), 358, 359, 364; see also Mongrel 

buffalo, Redmouth buffalo, Small- 

mouth buffalo 

Bull grass, 403 

Bull snake, 398, 400 

Bullhead, 358, 359, 361, 362, 370, 372, 376; 

see also Black bullhead, Speckled bull- 

head, Yellow bullhead 

Bullhead minnow, 365 
Bulrush, 443, 456, 461; see also River bulrush 
Bureau of Biological Survey; see U. S. Bureau 

of Biological Survey 

Buteo, 398 

Buteo hawks, 398 
Buttonbush, 420, 421, 427, 432 

Buttonweed, 402, 403, 406 

C 

Canada lynx; see Lynx 
Canis 

familiaris; see Dog 

latrans; see Coyote 

Canvasback, 418, 427 

Carabidae, 402, 403 

Cardinal, 413 

Carp, 358, 359, 360, 363, 364 
Car piodes cyprinus, 365 

Cassia Chamaecrista, 402 

Castalia tuberosa, 428, 432; see also White 

waterlily 

Castor canadensis ; see Beaver 

Cat, domestic, 490—1, 527 

catch, 527 

damage and control, 399, 400, 411, 490, 491, 

501 

fur value, 491, 527 

income, 527 

population, 453, 490, 501 

Catfish, 357; see also Channel cat, Flathead 
cat, Tadpole cat 

Catostomus commersonii, 365 

Cattail, 443, 456, 461 

Cephalanthus occidentalis, 427, 432; see also 
Buttonbush 

Centrarchid, 357, 358, 362, 363 

Cerambycidae, 403 

Ceratichthys perspicuus, 365 

Ceratophyllum demersum, 425, 432; see also 
Coontail 

Cestodes, in greater prairie chicken, 401 

Chaenobryttus gulosus, 362; see also War- 
mouth bass 

Channel cat (fish), 364, 365 

Ituinois NatruraAt History SurvEY BULLETIN 

Chautauqua, Lake, 418, 430 

Chautauqua National Wildlife Refuge, 469 

Chicken (domestic), 384, 399, 400; see also 

Poultry 

Chrysomelidae, 402, 403 

Chub sucker, 365 

Chufa, 432; see also Cyperus esculentus 

Cicadellidae, 403 

Cicindelidae, 403 

Circus hudsonius, 397 

Citellus 
franklinii, 400 
tridecemlineatus, 400 

Civet, 532; see also Spotted skunk 

Clear Creek Drainage Ditch, 533 

Clear Lake, 418, 419, 422, 423, 431 
Clover, 404, 411, 415 
Coccidia, 401 

Coccinellidae, 403 
Coluber constrictor constrictor, 400 

Common black snake, 400 

Common shiner, 365 

Common sucker, 365 

Coon; see Raccoon 

Coontail, 418, 420, 421, 425, 431, 432 

Cooper’s hawk, 397, 411 

Coot, 473 

Corn, 381, 388, 393, 403, 404, 405, 408, 409, 
414, 418, 453, 463, 466 

Cornus paniculata, 402, 403 

Corvus brachyrhynchos brachyrhynchos, 400; 
see also Crow 

Cottonwood, 405, 409, 456, 490 

Coyote, 488—9, 528—32 

catch, 489, 492, 529 

damage and control, 437, 489 

distribution, 488, 528, 529, 531, 532 
fur 

quality, 498 

value, 452 

law, 529 
population, 435, 453, 488, 501 

Crane Lake, 418, 427, 428, 429 

Crappie, 357, 358, 359, 361, 364, 367, 370, 376; 
see also Black crappie, White crappie 

Crataegus, 402, 403 

Crayfish, 371, 374, 376 

Cricket, 403, 404 

Crow, 392, 398, 400, 411 
Crustaceans, 456; see also Crayfish 

Crystal Lake, 360, 361 
Club, No. 1 Lake, 360, 361 

Cuba Island, 418 

Curculionidae, 402, 403 

Cutworm, 402, 403, 406 

Cyperus 

erythrorhizos, 420, 423, 424, 427, 432 

esculentus, 423, 424, 432 

strigosus, 420, 423, 424, 432 

Cyprinus carpio, 363; see also Carp | 
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Damselflies, 371 

Decatur, Lake, 367 
Delta Pond, 360, 361 

Des Plaines River, 532 

Dewberry, 383, 391, 402, 403, 406, 409 
Didelphis virginiana; see Opossum 
Diodia teres, 402, 403 

Dog 

training, 452, 463, 467, 468, 485 

wild, 528, 529, 531, 532; see also Coyote 

damage and control, 400, 411, 437, 471, 489 

Dogwood, 404; see also Panicle dogwood 

Dorosoma cepedianum, 364; see also Gizzard 

shad 

Douglas Lake, 418 
Dragonflies, 371 

Drainage, effects of, 378, 379, 386, 456, 461, 501 

Drainage ditches, wildlife use of, 389, 414, 441, 
443, 453, 456, 457, 461, 472, 475, 501 

Duck (see also specific references) 

dabbling, 418, 427, 431 

diving, 418 
food plants (see also specific references) 

of Illinois River valley, 417—33 

preferential rating of, 417—33 

Duck Island, 418 

Farm Lake, 360, 361 

Duck Pond, Pollywog Association, 360, 361 

Duck potato, 420, 421, 423, 426, 427, 432 

E 

East St. Louis Hunting Club, 533 

Echinochloa 
crusgalli, 422, 424, 432; see also Wild millet 

frumentacea, 424, 432; see also Japanese 

millet 
W alteri, 422, 432; see also Walter’s millet 

Edwards Pond, 360, 361 

Elaphe obsoleta obsoleta, 400 

Eleocharis, 428 
palustris, 428, 432; see also Spike rush 

Elm, 405 
Embarrass River, 445 

Entomostraca, 371 

Eragrostis hypnoides, 421, 426, 432; see also 

Teal grass 

Erimyzon sucetta kennerlii, 365 
Esox vermiculatus, 365 

Euarctos americanus, see Black bear 

Euphorbia corollata, 402 

F 

Farmer City Golf Course Lake, 360, 361 

Felis 
concolor; see Panther 

domesticus ; see Cat, domestic 

Field sparrow, 382. 

INDEX 541 

Fish (see also specific references) 

management; see Lake management 

as muskrat food, 456 
Fish and Wildlife Service; see U. S. Fish and 

Wildlife Service 
Fisher, 435, 436 

Flathead cat (fish), 364, 365 

Fleabane, 388 

Flowering spurge, 402 

Fork Lake, 360, 361, 366, 371, 372, 373, 374 
Formicidae, 403 

Fox, 520-3; see also Red fox, Gray fox 
bounties, 452 

catch, 521, 534 

damage and control, 411, 437, 501 
distribution, 520 
fur 

quality, 503 
value, 493, 501 

hunting, 437, 495, 511 
income, 521 

laws, 452 

popularity, 462, 478 

population, 495, 501, 522 
cycle, 483, 521 

trapping, 472 

Franklin’s ground squirrel, 400 
Frog, 398 

Fundulus notatus, 365 

Fur (see also specific animal) 
handling, 498, 503 

laws, 437, 438, 451, 500, 501, 507, 508, 509, 
510 

quality, 435, 496, 503 

selling, 500, 503 

trade, 496 

history of, 435 
value, 452, 491, 535 

Fur-taker (main reference), 449; see also 

Hunter, Trapper 

age, 450 

density, 449, 450, 501 
income; see Furbearers, also specific animal 
licensed, 449, 451, 452, 500, 501, 507, 508, 509, 

510 

number, 449, 450, 451, 454, 501, 507, 514, 515, 
DLLs Polo, S22 52427, 

unlicensed, 438, 500, 501, 505, 507, 508, 510 
Fur-taking, illegal, 438, 450, 457, 468, 500, 501 

Furbearers (see also specific animal) 

catch, 435—537 

trends in, 511 

damage and control, 390, 392, 397, 408, 437 

distribution, 435—537 

' patterns, 506, 511, 512 
economics of, 436, 437; see also income 

from (below) 

habitat, 435, 441, 500, 501 

habits, 436, 437, 500 
income from, 435—537; see also economics 

of (above) 

laws; see Fur laws 
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Furbearers—continued 

mammal succession, 437 

management, 435, 437, 438, 452, 495, 503, 

512, 536 

meat, +99 

popularity, 501, 502 
population, 501, 502, 506, 512, 513, 536 

cycles, 438, 500 

predatory relationships, 436, 500 

G 

Gadwall, 418, 422, 426 

Galena River, 457 

Gambusia affinis, 375 
Game (see also specific references) 

predators of, 397, 398, 399, 400, 411, 437, 
459, 469, 472, 473, 481, 485, 491 

Giant bur-reed, 419, 420, 421, 425, 427, 431, 432 
Giant ragweed, 402 
Gizzard shad, 359, 360, 364, 367 

Glacial lakes, 375 
Golden shiner, 359, 360, 364 

Goldenrod, 388, 402, 403 

Goose Pond, 418 

Grand Pierre Creek, 533 

Grape; see Wild grape 
Grass pike, 365 

Grasshopper, 404; see also Long-horned grass- 
hopper, Short-horned grasshopper 

Grasshopper sparrow, 382 

Gray fox, 485—7 
bounties, 452 
catch, 478, 485, 486, 492, 493, 496, 502, 522, 

523, 534 

damage and control, 485 
distribution, 441, 485, 487, 520, 521, 532 
fur 

quality, 496, 503 
value, 452, 485, 491, 535 

habitat, 441, 487 

hunting, 486, 487, 502 

income, 485, 486, +94, 496, 502, 522, 523, 

535, 536 

laws, 452 

management, 487 

popularity, 459, 485, 502 

population, 485, 502 
cycle, 487, 521 

trapping, 486, 487, 502 

Great horned owl, 398; see also Horned owl 

Greater prairie chicken, 377—416 
accidents, 396, 401, 414 

banding, 388 
booming, 384, 385, 386 

cover, 382, 383, 388, 389, 396, 409, 413 
diseases, 377, 400; see also pathological 

factors (below) 

early distribution, 377, 413 

effect of farming practices, 378, 379, 384, 386, 
392, 393, 407, 409, 413, 414, 415 

flocking, 385, 386, 387, 414 
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Greater prairie chicken—continued 
food habits, 377, 401 
illegal hunting of, 396, 401, 414 
juvenile hazards, 396, 414 
legal protection, 378, 395, 407, 414 

life history, 377, 384 

management, 377, 379, 384, 407, 409, 411, 

412, 414, 415 
migration (movements), 387, 393 

mortality causes, 377, 396, 414 
nest losses, 385, 392, 414 

nesting, 385, 389, 390, 391, 414 

parasites, 377, 396, 400; see also patholog- 
ical factors (below) 

pathological factors, 400, 414; see also 
diseases, parasites (above) 

population, 377, 378, 386, 387, 392, 393, 401, 
407, 409, 413, 414, 415 

predators, 390, 392, 397, 401, 411, 414, 415 
present range, 377, 413 

public interest in, 407, 413, 415 
refuges, 407, 408, 409, 411, 414, 415 
restocking, 408, 411, 414 

sexual cycle, 384, 413 

trapping, 408, 411, 414, 415 

weight, 393 

Green algae, 431 
Green River, 441 
Green sunfish, 359, 360, 361, 362, 363, 365 
Green-winged teal, 418 
Greenbrier, 404 

Groppel Lake, 533, 534 
Ground beetles, 402, 403, 406 
Ground cherry, 403 

Ground squirrel, 397, 398, 399, 400, 411 

Grouse, 393, 396, 397, 398; see also Northern 
grouse, Ruffed grouse, Attwater’s 
prairie chicken, Greater prairie 
chicken, Lesser prairie chicken, 
Heath hen 

Grub parasite, 406 
Gryllidae, 403 

H 

Hairy panic grass, 403 
Hawk, 411; see also specific references 
Hawthorn, 402, 403 

Hazel, 382, 404, 409 
Heath hen, 400 

Henslow’s sparrow, 382 
Hibiscus militaris, 430, 433; see also Marsh 

mallow 
Homewood Lake, 360, 361 

Horned dace, 365 

Horned lark, 382 

Horned owl, 397; see also Great horned owl 
Horseshoe Lake Game Refuge, 469 
Hungarian partridge, 399; see also Partridge 
Hunter (see also Fur-taker) 

catch, 454, 460, 461, 462, 464, 466, 470, 474, 
475, 477, 480, 482, 483, 486, 487, 

500, 515, 517 
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Hunter—continued 
density, 450, 517, 518, 520, 522 

distribution, 449 

income; see Furbearers, also specific animal 
number, 450, 478, 501, 509 
unlicensed, 506 

Hunting; see specific animal 
illegal; see Fur-taking, illegal 
laws; see Fur laws 

Hunting Branch, 533 
Huro salmoides, 359; see also Largemouth 

bass, Bass 

Hyborhynchus notatus, 365 

I 

Ictalurus lacustris punctatus, 365; see also 
Channel cat (fish) 

Ictiobus 
bubalus, 364; see also Smallmouth buffalo 
niger, 364; see also Mongrel buffalo 

Illinois River, 363, 367, 435, 441, 450, 456, 457, 
458, 473, 475, 489, 498, 516, 517, 520, 
527, 532 

valley 
“cotton” minks in, 497 
duck food plants, preferential rating of 

417—33 

Illinois State Department of Conservation, 436, 
450, 452, 463, 467, 505, 507, 508, 509, 
533 

Illinois State Division of Forestry, 467 
Insects (see also specific references) 

use of den boxes, 468 
destroyed by furbearers, 469, 471, 472, 487 
in prairie chicken diet, 402, 403, 404, 406 

J 

Jack’s Lake, 360, 361 
Japanese millet, 420, 421, 422, 423, 424, 432 

Johnny darter, 365 

K 

Kaskaskia River, 450, 525 
King rail, 408 
Kline’s Lake, 360, 361 
Knotweed, 403 

L 

Labidesthes sicculus sicculus, 365 

Lady beetle, 403, 406 
Lake management, 357—76 

in Alabama, 365, 366 

cropping, 358, 365, 371, 374, 376 

evaluation of species, 358—65 

fertilizers, 365 
fish combinations, 357, 370, 376 

objectives, 357 
overfishing, 357, 359, 362, 369, 370 
stocking, 357, 358, 359, 361, 362, 363, 364, 

366, 370, 373, 376 

INDEX 

Lake management—continued 
stunting, 358, 362, 363, 364, 366, 370, 375, 376 
underfishing, 357, 362, 369, 370 

Lake trout, 358 
Largemouth bass, 358, 359, 360, 362, 367, 370, 

371, 373, 374, 376; see also Bass 
Largeseed smartweed, 420, 421, 424, 425, 432 
La Rue Swamp, 533 

Leaf beetles, 402, 403, 406 
Leafhopper, 403, 406 

Least weasel, 478, 524—5 
Leersia oryzoides, 421, 432: see also Rice 

cut-grass 
Lepibema chrysops, 365; see also White bass 
Lepomis 

cyanellus, 359, 362; see also Green sunfish 
gibbosus, 362; see also Pumpkinseed sunfish 
humilis, 363; see also Orange-spotted sunfish 
macrochirus, 362; see also Bluegill 
megalotis peltastes, 365 

Lesser prairie chicken, 394 
Lesser scaup, 418 

Little Wabash River, 528 

Livestock, destroyed by furbearers, 437, 481 
Log perch, 365 
Long-eared owl, 399 
Long-eared sunfish, 365 
Long-horned beetle, 403 
Long-horned grasshopper, 403 
Long-tailed weasel, 478—81; 523—4; see also 

Weasel 

catch, 478, 480, 524, 534 
damage and control, 478 

distribution, 478, 523 

fur value, 478 

habitat, 479 
income, 478, 480, 524, 535, 536 
management, 481 

popularity, 478, 480 
population, 478, 480, 524 
trapping, 479, 480 

Longleaf ammannia, 420, 421, 431, 433 
Longleaf pondweed, 420, 421, 427, 428, 432 
Lotus; see American lotus 
Lower Twin Lake, 360, 361, 364 

Lusk Creek, 533 

Lutra canadensis; see Otter 
Lynx, 435 
Lynx 

canadensis ; see Lynx 
rufus; see Bobcat 

M 

Mallard, 408, 418, 422, 473 

Mange, 497, 503 

Maple, 467, 490; see also Red maple 

Marsh cord grass, 420, 421, 428, 432 

Marsh hawk, 382, 397 

Marsh mallow, 420, 421, 430, 433 

Marsh smartweed, 419, 420, 421, 427, 431, 432 

Marten, 435, 436, 532 
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Martes 

americana, see Marten 

pennanti; see Fisher 
Meadowlark, 382, 399 
Megastomatobus cyprinella, 364; see also 

Redmouth buffalo 

Melyridae, 403 

Mephitis mephitis, 469; see also Skunk 
Mice, 398, 399, 469, 471, 478, 479, 481, 487 
Michigan, Lake, 458 

Micropterus dolomieu, 361; see also Small- 

mouth bass 

Microtus, 398 

Midge, 371 

Millet, 420, 421, 422, 426, 428; see also Japa- 

nese millet, Walter’s millet, Wild 

millet 
Mink, 472—8, 514—5 

catch, 472, 473, 474, 492, 493, 496, 502, 515, 
534 

damage and control, 392, 473, 478 

distribution, 472, 475, 478, 512, 514 

use of drainage ditches, 443, 475, 501 

economics of, 437 

fur 
quality, 496, 497, 498, 503 
value, 452, 472, 473, 491 

habitat, 441, 443, 444, 475, 501 
hunting, 472, +74, 475, 502 
income, 472, 474, 493, 494, 496, 502, 505, 515, 

535, 536 
management, 438, 478 

popularity, 462, 473, 474, 478, 481, 501, 502 
population, 435, 473, 474, 493, 501, 502, 515 
use of stripmines, 444 
trapping, 438, 474, 475, 495, 502 

Minnow, 358, 359, 364, 375; see also Blunt- 

nosed minnow, Bullhead minnow, 

Top minnow 

Minytrema melanops, 365 
Miridae, 1—234; see Index, 223 

Mississippi River, 435, 439, 440, 441, 450, 456, 

465, 475, 489, 490, 516, 517, 518, 520, 
523, 527, 528, 532 

Mollusks, 456 

Mongrel buffalo, 360, 364 
Morone interrupta, 363; see also Yellow bass 
“Mouse hawk,” 398 
Moxostoma 

anisurum, 365 
aureolum, 365 

Mud plantain, 420 

Mulberry, 461 

Muskellunge, 358 

Muskrat, 453—9, 513—4 

catch, 453, 454, 473, 492, 493, 496, 502, 513, 
534 

damage and control, 453 
distribution, 453, 513 

use of drainage ditches, 443, 453, 456, 458, 
501 

economics of, 437 

History SurveEY BULLETIN Volume 22 ; 

Muskrat—continued 
fur 

handling, 498, 499 
quality, 457, 496, 497, 498, 503 
value, 452, 473, 491, 535 

habitat, 441, 443, 444, 456, 501 
income, 453, 454, 493, 494, 496, 502, 505, 513, 

535, 536 
laws, 452 

management, 437, 438, 453, 458, 496 

overtrapping, 456 
popularity, 453, 454, 481, 502 
population, 454, 455, 473, 475, 502 

cycles, 455 
predation of, 456, 473 
use of stripmines, 444, 456 
trapping, 438, 453, 454, 457, 475, 495, 502 

Mustela 

frenata; see Long-tailed weasel 
rixosa; see Least weasel 

vison; see Mink 

N 

Najas guadalupensis, 430, 433; see also 
Southern naiad 

National Fur Tax Committee, 511 

Nelumbo lutea, 430, 433; see also American 
lotus 

Noctuidae, 402, 403 

Nodding smartweed, 420, 421, 424, 425, 432 

Northern barred owl, 398 

Northern grouse, 395 

Northern pike, 358 

Northern redhorse, 365 

Notemigonus crysoleucas auratus, 364; see also 
Golden shiner 

Notropis cornutus, 365 

Nutgrass, 418, 420, 421, 423, 424, 427, 432; see 

also Sedge 

O 

Oak; see specific references 
Oats, 403, 404, 405 

Ohio River, 439, 516, 520, 523, 527, 528, 533 
Ondatra zibethica; see Muskrat 

Onized Lake, 360, 361, 369 

Opossum, 459—62, 518—20 

catch, 459, 460, 473, 492, 493, 496, 502, 519, 

534, 536 
damage and control, 392, 398, 459 
distribution, 441, 459, 518 
fur 

quality, 496, 497, 498, 503 
value, 452, 459, 491, 493, 501, 535 

habitat, 441, 449, 461 

hunting, 460, 461, 472, 495, 501, 502 

income, 459, 460, 493, 494, 496, 502, 519, 535, 
536 

management, 462 

popularity, 459, 460, 469, 473, 502 
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Opossum—continued 
population, 435, 459, 460, 473, 495, 501, 502 

cycles, 461, 519 

use of stripmines, 461 

trapping, 460, 461, 502 

Orange-spotted sunfish, 360, 363 

Ozage orange hedge, 382, 388 

Otter, 489, 527—8 
distribution, 527, 528 
habitat, 489 

law, 489, 501, 527 
management, +89 

population, 435, 453, 489, 501 

Owl, 397, 411; see also specific references 

P 

Panicle dogwood, 382, 402, 403, 406, 409 — 

Panicum huachucae, 403 

Panther, 435 

Partridge, 396; see also Hungarian partridge 

Partridge pea, 402 

Paspalum, 403 

Pecan, 461, 463 

Pennsylvania persicaria, 402 

Pentatomidae, 403 

Perca flavescens, 363; see also Yellow perch 
Perch; see Log perch, Yellow perch 

Percina caprodes, 365 

Persimmon, 461, 462, 463, 487 
Pheasant, 393, 397, 399, 400, 481 

Physalis, 403 
Pickerelweed, 420, 421, 429, 432, 433 

Pigweed, 418, 421, 426; see also Water hemp 

Pike; see Grass pike, Northern pike, Walleyed- 

pike 

Pilodictis olivaris 365; see also Flathead 

cat (fish) 

Pilot black snake, 400 

Pin oak, 382 

Pintail, 408, 418, 422 

Pituophis sayi sayi, 400; see also Bull snake 

Plant bugs, 1—234; see Index, 223 

Plecoptera, 235—355; see Index, 351 

Plover; see Upland plover 

Poa pratensis, 389 
Pokeberry, 461 

Pollution of streams, 441, 446, 457, 458, 536 

Pollywog Association; see Duck Pond, 

Triangle Pond 

Polygonum, 432, 456; see also Smartweed 

aviculare, +03 

Convolvulus, 402; see also Black bindweed 

hydro piperoides, 424, 432 
lapathifolium, 424, 432; see also Nodding 

smartweed 

Muhlenbergii, 427, 432; see also Marsh 
smartweed 

pennsylvanicum, 402, 424, 432; see also 

Largeseed smartweed 
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Pomoxis 
annularis, 361; see also White crappie 

nigro-maculatus, 362; see also Black 

crappie 

Pondweed, 417; see also Longleaf pondweed, 
Sago pondweed, Small pondweed 

Pontederia cordata, 429, 433; see also 

Pickerelweed 
Potamogeton, 456 

americanus, 427, 432; see also Longleaf 
pondweed 

foliosus, 372, 373 

pectinatus, 428, 432; see also Sago pondweed 

pusillus, 431, 433; see also Small pondweed 

Poultry 
parasites of, 400 

predators of, 397, 398, 399, 437, 459, 463, 469, 

472, 473, 478, 481, 483, 485; see also 

Chicken (domestic), Turkey 
Prairie chicken; see Attwater’s prairie chicken, 

Greater prairie chicken, Lesser prairie 
chicken 

Prairie rose, 402, 403; see also Rose 

Prairie wolf, 528; see also Coyote 

Procyon lotor; see Raccoon 

Protozoa, in prairie chicken, 401 

Prunus serotina, 402, 403 

Pumpkinseed sunfish, 360, 362, 365 

Q 

Quail, 382, 393, 400, 408, 481; see also Bob- 
white 

preserve, 398 

Quillback, 365 

R 

Rabbit, 382, 395, 398, 399, 479, 481, 487, 491 
Raccoon, 462—9, 516—7 

artificial propagation, 467 

catch, 462, 464, 473, 492, 493, 496, 502, 516, 
534 

damage and control, 392, 463 
distribution, 441, 462, 516 

fur 
handling, 498 

quality, 496, 497, +98, 503 

value, 452, 462, 491, 535 

habitat, 441, 444, 449, 463, 501 
hunting, 437, 459, 462, 464, 466, 472, 484, 

495, 501, 502, 511 
income, 462, 464, 493, 494, 496, 502, 516, 535, 

536 

laws, 457, 468 

management, 438, 467, 478 

population, 435, 438, 463, 464, 465, 466, 467, 

468, 469, 473, 502, 522 
popularity, 437, 462, 464, 502 

trapping, 464, 466, 495, 502 

Ragweed, 404; see also Giant ragweed 

Raillietina, 401 
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Raspberry, 382 

Rat, 397, 398, 458, 469, 478 

Rattus norvegicus, +58; see also Rat 

Red fox, 481—5; see also Fox 

bounties, +52, +83, 484 

catch, 481, 492, 493, 496, 502, 522, 534 

damage and control, 399, 481, 485 

distribution, 481, 520, 532 

fur 
quality, 496, 497, 503 
value, 452, 481, 491, 535 

habitat, +83 

hunting, 483, 502 

income, 481, 493, +94, +96, 502, 523, 535, 536 

laws, 452 

management, 484, 487 

popularity, 459, 469, 481, 485, 502 

population, 399, 483, 484, 487, 493, 502 

cycle, 521 
use of stripmines, 483 
trapping, 483, 487, 502 

Red maple, 405 

Red-rooted cyperus, 432; see also Cyperus 

erythrorhizos 
Red-shouldered hawk, 398 

Red-tailed hawk, 398 

Red-winged blackbird, 430 
Redhorse ; see Northern redhorse, Silver 

redhorse 
Redmouth buffalo, 360, 364 
Redtop, 379, 381, 382, 383, 384, 388, 389, 392, 

409, 410, 415 
Rice cut-grass, 420, 421, 422, 424, 428, 431, 432 
Ridge Lake, 374 

Rinaker Lake, 370 
Ring-necked pheasant, 399; see also Pheasant 

Ringneck (duck), 418, 427 

River bulrush, 420, 421, 429, 430, 433 

Robber flies, 403 

Rock River, 441, 457 
Rodents, 397, 398, 400, 411, 472, 479, 488; see 

also specific references 

Rosa setigera, 402, 403 

Rose, 391, 404, 405; see also Prairie rose 

Rough-legged hawk, 398 

Roundworm, 401 

Rubus, 406, 461; see also Brambles, Black- 

berry, Raspberry 

hispidus, 406 
villosus, 402, 403; see also Dewberry 

Ruffed grouse, 378 

Rumex Acetosella, 403 

Rye, 405 

§ 

Sagittaria latifolia, 427, 432; see also Duck 
potato 

Sago pondweed, 419, 420, 421, 428, 432 

Sangamon River, 527 

valley, 444 

Scarab beetle, 403, 406 

Volume 22 

Scarabaeidae, 403 
Schilbeodes gyrinus, 365 
Scirpus, +56 

fluviatilis, 430, 433; see also River bulrush 
Sedge, 417; see also Nutgrass 
Semotilus a. atromaculatus, 365 

Setaria glauca, 402, 403 

Shawnee National Forest, 527, 528, 532, 534 
Sheep sorrel, 403 
Sheepshead, 364, 365 

Shell Lake, 360, 361 
Shiner ; see Common shiner, Golden shiner 
Shingle oak, 382 
Short-eared owl, 399 

Short-horned grasshopper, 402, 403, 404, 406 
Short-tailed wildcat, 526; see also Bobcat 
Shoveler, 418 

Silver redhorse, 365 

Skunk, 469—72, 517-8; see also Spotted skunk 
catch, 469, 470, 473, 492, 493, 496, 502, 518, 

534 

damage and control, 392, 398, 437, 469 

disease, 471 
distribution, 469, 478, 517 
fur 

quality, 496, 497, 498, 503 
value, 452, 469, 491, 535 

habitat, 471 
hunting, 470, 472, 502 
income, 469, 470, 493, 494, 496, 502, 518, 535, 

536 

management, 472 

popularity, 459, 462, 469, 470, 473, 502 
population, 435, 469, 470, 473, 488, 502 

cycle, 471, 472 
trapping, 470, 472, 479, 487, 495, 502 

Small pondweed, 420, 421, 431, 433 

Smallmouth bass, 358, 360, 361 

Smallmouth buffalo, 360, 364 

Smartweed, 420, 424, 426, 428, 432, 456; see 
also Largeseed smartweed, Marsh 
smartweed, Nodding smartweed 

Snake, 392, 398, 400; see also specific 
references 

Snout beetles, 402, 403, 406 

Soft-winged flower beetle, 403 

Solidago, 402, 403 

Sorghum, 405 

Southern naiad, 420, 421, 430, 431, 433 

Southside Country Club Lake, 360, 361 

Soybeans, 382, 388, 393, 405, 414 

Sparganium eurycarpum, 425, 432; see also 

Giant bur-reed 
Sparrow, 399; see also specific references 
Spartina Michauxiana, 428, 432; see also 

Marsh cord grass 

Speckled bullhead, 360, 363 

Spermophile; see Striped spermophile 

Spike rush, 420, 421, 428, 432 

Spilogale, 469; see also Spotted skunk 

Spilogale putorius ; see Spotted skunk 

Sportsmen’s Lake, 360, 361 

Ts 

—_— Se ee, 
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Spotted bass, 361 

Spotted skunk, 469, 532 
Spotted sucker, 365 
Squirrel, 468 
Stink bug, 403 
Stoneflies, 235—355; see Index, 351 

Straw-colored cyperus, 432; see also Cyperus 
strigosus 

Striped skunk, 469; see also Skunk 
Striped spermophile, 398 

Stripmines, wildlife use of, 444, 456, 461, 483, 
490 

Strix varia varia, 399 
Sucker ; see Chub sucker, Common sucker, 

Spotted sucker 
Sunfish, 357, 358, 362; see also Bluegill, Green 

sunfish, Long-eared sunfish, Orange- 
spotted sunfish, Pumpkinseed sunfish 

hybrid, 364, 365 
Swamp smartweed, 424, 432 

A 

Tadpole cat (fish), 365 
Tapeworm, 401 

Taxidea taxus ; see Badger 
Teal, 422; see also Blue-winged teal, Green- 

winged teal 

Teal grass, 420, 421, 426, 432 

Tettigoniidae, 403 
13-striped ground squirrel, 400 
Tiger beetle, 403 
Timber wolf, 435, 528, 532; see also Wolf 

Tiphiidae, 403 
Top minnow, 365 
Trailing swamp blackberry, 406 
Trapper (main references), 513, 515, 516, 518, 

519, 521, 524; see also Fur-taker 

age, 450, 495, 501 

catch, 454, 460, 461, 462, 464, 466, 470, 474, 
475, 480, 482, 483, 484, 486, 487, 501, 
505, 513, 515, 516, 518, 519, 521, 524, 
526 

density, 450, 514, 515, 517, 518, 520, 522, 524 
income; see Furbearers, also specific animal 

licensed, 505, 507, 508, 509, 510, 512 
number, 450, 454, 460, 464, 470, 474, 478, 480, 

482, 486, 501, 509, 511 
unlicensed, 506, 507, 508, 509, 510, 512 

Trapping (see also specific animal) 
effect of employment on, 495 
effect of fur prices on, 493, 495 
effect of rural prosperity on, 495 
effect of weather on, 495 

illegal; see Fur-taking, illegal 
laws; see Fur laws 

Triangle Pond, Pollywog Association, 360, 361 

Triticum sativum, 402, 403 
Trout; see Lake trout 

Turkey, 384, 400 
Tympanuchus 

cupido 
americanus, 377—416 

INDEX 547 

Tympanuchus—continued 
cupido—continued 

attwateri, 396 

cupido, 400 
pallidicinctus, 394 

Typhia, 456 
Tyto alba pratincola, 399 

U 

U.S. Army Proving Grounds, 469 

U. S. Bureau of Biological Survey, 437, 505 

U. S. Fish and Wildlife Service, 437, 505 

U. S. Forest Service, 467, 527, 528, 532 

U. S. Soil Conservation Service, 365, 376, 467, 

525 

Upland game birds; see specific references, 
also Game 

Upland plover, 382, 398, 408 
Upper Twin Lake, 360, 361, 364 

Urbana Township Wildlife Area, 468 
Urocyon cinereoargenteus ; see Gray fox 

V 

Vulpes 
fulva, 399, 481; see also Red fox, Fox 

fulva, 481 
regalis, 481 

WwW 

Wabash River, 439, 516, 528 

Walleyed-pike, 358 

Walter’s millet, 420, 421, 422, 431, 432 

Waltonian Pond, 360, 361 
W armouth bass, 360, 362, 365 

Water hemp, 419, 420, 421, 428, 432; see alsa 

Pigweed 

Waterlily ; see White waterlily 

Weasel (see also Long-tailed weasel, Least 

weasel) 

catch, 492, 493, 496, 502 
damage and control, 501 

fur 
quality, 496, 503 
value, 452, 535 

income, 493, 494, 496, 502, 524 

popularity, 469, 473, 502 

population, 435, 502 

Weldon Springs Lake, 360, 361 

Wheat, 402, 403, 406 
White bass, 358, 364, 365 

White crappie, 360, 361, 362, 370, 376 

White River, 528 

White waterlily, 420, 421, 428, 432 

Wild black cherry, 402, 403, 406, 409 

Wild grape, 405, 461 

Wild millet, 420, 421, 422, 423, 424, 432 

Wild mustard, 402 
Wild rice, 420, 421, 430, 433 

Wildcat, 490, 526; see also Bobcat 

Willow, 456, 490 

Wolf, 437, 528, 529, 531, 532; see also 

Timber wolf 
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Wolf Lake, 533 Hee | “ t Wellone pelinuade’ 
Wood duck, 430 vay Yellow foxtail, 402 

nest boxes, 461 ; Rh 3 _ Yellow hae #0, 5 

Woodchuck, 461, 471, 472, 488 

y ry 
| Zea mays, 403; see also Co 

Yellow bass, 360, 363  Lizania aquatica, 430, 433; 
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